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Put to 
the test 


Samples from every batch of M&B 
laboratory chemicals are subjected 
to stringent tests by May & Baker 
analysts - you can be sure that each 
M&B chemical you use conforms to 
our high standards of specification. 
Our extensive range of M&B labora- 
tory chemicals has been developed to 
meet all everyday analytical and 
educational needs as well as to 
provide a selection of chemicals for 


specialized laboratory work. 


“MSB LABORATORY CHEMICALS and REAGENTS 


brand 





Manufactured by 


MAY & BAKER LTD 


DAGENHAM * ESSEX 
Tel: pominion 3060 Ext 320 








Incidental information 


> Acid radicles by colorimetry 

This method, depending on the liberation from chloranilates 
of an equivalent amount of highly coloured chloranilic acid, 
is continually gaining in scope as the appropriate chloranil- 
ates become available. 

We now prepare and supply from stock 
> Barium chloranilate for sulphate 

(J. E. Barney and R. J. Bertolacini, 
(1958)) 
cope 1909 
> Mercuric chloranilate for chloride 

(the above paper and idem, ibid. 29, 1187) 

cope 5541 Price—5Sg: 10/6, 10g: 19/6 

> Lanthanum chloranilate for fluoride 

(K. Hayashi et al., Talanta, 4, 126 (1960)) and for phosphate 
(idem, ibid., 4, 244 (1960)) 

cope 5002-5 Price—5Sg: 11/9, 10g: 22/- 


Anal. Chem. 30, 202, 


Price—5g: 10/9, 10g: 20/- 


Items of 


interest 


from our 


laborator\ 


notebooks 


» For analysis and production 

1:10-Phenanthroline, a sensitive reagent that gives a stable 
colour with ferrous ions, can be used to mask Cd*+, Co? 
Cu?+, Ni®+, Mn*+ and Zn** in the complexometric titration 
of Pb? + and Al*®+ with EDTA. (R. Pribil and F. Vydra, Coll. 
Czech. Chem. Commun., 24, 3103 (1959) (in German): Anal 
ths. 2668 (1960)). It is also a dryer-catalyst and, in conjunc- 
tion with manganese, can shorten the drying time of printing 
ink on ‘acid’ papers (W. H. Canty et al., Ind. Eng. Chem., 52, 
67 (1960)). We offer in bulk for industrial use at considerably 
reduced prices 

cope 6580 Price—1g: 6/-, 5g: 23/3 

> Greater selectivity 

As our metal indicator Xylenol Orange is used in acid solution, 
the EDTA titration is unaffected by some common metal 
ions that do not form EDTA complexes at low pH. Selectivity 
can be increased still further by using acetylacetone, which 
will mask Fe*+,A1*+, Be? +, Pd*+ and UO,** in, for instance 
the determination of Zn*+ or Pb*+ (W. Z. Jablonski and 
E. A. Johnson, Analyst, 85, 297 (1960)) 

The above are further examples from the great range of up 
to-date reagents made available by Hopkin & Williams Ltd 


FINE CHEMICALS 


TRADE MARK 


HOPKIN & WILLIAMS 


London, Manchester. Gla 


LTD., 


sgow 


Branches 


CHADWELI 


for research, analysis and industry 


ENGLAND 


and all over the world 


HEATH, ESSEX, 
igents throughout U.K 


TAS HW.14 





HIGH 
PURITY 


FOR HIGH PURITY WATER 
by 
DISTILLATION or DEIONISATION 
Consult: 


LOUGHBOROUGH GLASS COMPANY Ltd., 
LOUGHBOROUGH, LEICESTERSHIRE, ENGLAND 


(yg Age ARAL GON, 
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“THE BOTTOM 
DROPPED OUT OF 
MY BARGE!”’ 


This was the problem someone recently faced. When 
we heard about it we were sympathetic, for the barge 
in question was a houseboat, and most of the owner's 
worldly goods had vanished in the catastrophe. 

Many people would not think of looking to bac- 
teriology for the answer. But if they did they would 
learn that members of the Desulphovibrio group, 
which are commonly present in soil and water, can 
corrode steel. 

These anaerobic organisms, first described in 
1895 by Beijerinck, are capable of reducing sulphates 
to sulphides. Their activities, often accompanied by 
the production of hydrogen sulphide, may result in 
the corrosion of buried iron pipes and the steel hulls 
of barges. 

By the use of Baar's or Starkey's media they are 
comparatively easy to isolate as crude cultures. 


Electron micrograph 
desu/phovibrio 
desu/phuricans 


FOR PROGRESSIVE LABORATORIES CULTURE MEDIA 


The use of Oxoid Culture Media ensures constant uniformity and 
quality in your laboratory technique. Absolutely reliable, quick, 
convenient and economical, Oxoid Culture Media are available in 
tablet or granular form. If you would like the manual of all Oxoid 
preparations, write to: The OXOID Division of OXO Ltd., Thames 
House, Queen Street Place, London, E.C.4 (Central 9781) 
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T & M DEVELOPED 
THE NEW £270 BATH INCORPORATING FHERMISTOR BRIDGE GO 


Temperature set by 
calibrated dial 


Fully automatic boost 
heating 


Powerful ducted impellor 
stirring 


Completely unobstructed 
working space 





Range: 50 F to 250 F (10 C to 
120 C). 


Accuracy: Better than + 0°02 F 
(+ 0-011 C). 





Particularly suitable for vis- 
cosity testing to B.S. 188/1957 
and |.P. test method 71/58 


Write for leaflet C270 
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“ESCOPLASTIC” 


VINYL PRODUCTS 


FLEXIBLE AND RESISTANT TO MANY CHEMICALS 


© TUBING 


TRANSLUCENT OR CLEAR, NON-PYROGENIC 
AND NON-TOXIC, FLEXIBLE, STERILIZABLE IN 
STEAM AT 120 €., IN SIZES FROM 0.5 mm. 
TO 40 mm. i.d. 


H i » G & COLOURED ORANGE 


55 STANDARD SIZES OR TO SPECIFICATION 


PIPETTE TEATS... 


No. 1 @ 60/- per gross 
No. 2 @ 75/- per gross 


TEST TUBE HOLDERS 


8 STANDARD SIZES. PRICE 16/- EACH 


Made in Great Britain by 


ESCO (RUBBER) LTD. 


Manufactur of Rubber, Silicone Rubber and Plas 


34/36 SOMERFORD GROVE - LONDON - N.I6 





LABORATORY PRACTICE 








COULTER 
COUNTER 





for accurate 
particle-size 
distribution data 
fast enough for 
flow line 

process 

control 


Operating with a speed and 
accuracy previously unattain- 
able, the Coulter Counter pro- 
duces data on particle size, 
count and size-distribution fast 


enough for flow-line process of the aperture propor- 


control. In the Coulter principle 
a dilute suspension of the 
sample in an electrolyte 1s 
drawn through a small aperture 
through which a current is 
flowing. The passage of each 


tionally to its volume and 
the resultant pulses are 
amplified, scaled and 
counted at various 
threshold levels, giving a 


size distribution from 0:5 


Over 1.500 Coulter Counters 
are already in service in indus- 
try and medicine. Full details 
and technical literature will be 


sent on request 


microns to 300 microns. 


SEE US ON STAND No. 59 
at the LABORATORY APPARATUS & MATERIALS EXHIBITION 


particle changes the resistance 


TULARC CCPL CCCCCALLOCEOUA UCU MLOGUALOGAT CATH RAAHT COAT CATT CTH CGT TTT TUTT TUTTE TTT TTT siLiHtH) 


COULTER ELECTRONICS LIMITED 


2-4 ASHWELL STREET, ST. ALBANS, HERTS. 
Telephone: ST. ALBANS 50828/9 


Wi 


09s 


TNNNVAQVUOUEODLOTOUUUUUAAUAAAA 


MM MM 
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JOHN MONCRIEFF LTD - PERTH - SCOTLAND 
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The 

ZEISS 
Spectrophotometer 
PMOQ11 


A Universal instrument 

for chemical analysis with: 

Flame attachment 

Remittance attachment RA 2 & RA3 
Fluorescence attachment ZFM4 
Chromatogram attachment 

Microcell! attachment and 

100 Point Automatic Base Line Device. 











Visit Stand 55 at the 

Nr eae A ‘ 4 NEW-the same 
SOOTY APPSTEUS GN Spectrophotometer 

Materials Exhibition forme the basis 

Royal Horticultural New Hall of the new Zeiss 

and see Spectrofluorometer 

The Zeiss PMQII Spectrophotometer with two 


with the new 100 Point Automatic monochromators 
and Xenon Lamp 


Detai!ls on request 


Base Line Device 

The following unique Zeiss 
instruments will also be shown: 
Ultraphot I! 

Photomicroscope 

Standard Universal Microscope 
Stereomicroscope II 
Epi-Technoscope 

Abbe Retractometer and the 
Colora Ultra-Thermostats 
Laboratory Stands and 
Refrigeration Unit 

Illustrated booklets from 

sole British Agents 











eqeopardt 


AND COMPANY LIMITEO 


6 Cavendish Square, London, W.1 
Telephone: LANgham 6097 
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SPECTROSIL 


REGD. TRADE MARK 


THE PUREST FUSED SILICA 


negligible absorption above 2000°A 
no discoloration by radiations, 
resistant to high temperature 


Spectrosil is recognized as the purest form of fused silica 
in the world. Total impurities are less than one part per 
million, it is completely homogeneous and free from grain 
structure. This synthetic fused silica is unequalled in 
applications where hyper-purity is essential and is ideal for 


production of pure silicon for semi-conductor devices. 


Available as lenses, prisms, discs, 
boats, crucibles and special 
apparatus. Tubing ina limited 


range sizes. 











all BRITISH 


He THE THERMAL SYNDICATE LTD. 
a 


| P.O. BOX No. 6, WALLSEND, NORTHUMBERLAND. Te/: Wallsend 62-3242) 3. 


LONDON: 9 BERKELEY STREET, W.1. Tel: Hyde Park 1711/2. 
the BEST 
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LABORATORY EQUIPMENT 


ROTAP SIEVE SHAKER 


RAYMOND MILL 


RAPID ELUTRIATOR 


RAYMOND SEPARATOR 


SAMPLE SPLITTER 


ROVAC FILTER 





These are only a few of the products made by IC for laboratory scale 
operations. The complete range covers every stage in the testing of materials 
including separating, filtering, screening and grinding. Each piece of equip- 
ment is designed to the high engineering standards of IC, and is widely used 
in industrial laboratories, technical schools and colleges. Please write for full 
details to: 


INT TIONAL COMBUSTION PRODUCTS LIMITED 


NINETEEN WOBURN PLACE - LONDON WCI1 TERMINUS 2833 WORKS DERBY 


rovac is a registered trade name 
oC TGA wm, 
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Supplied by 
BAIRD & TATLOCK (LONDON) LTD 
Chadwell Heath, Essex 

A. GALLENKAMP & CO LTD 
lechnico House, Sun St. London EC2 
W. B. NICOLSON 

(Scientific Instruments) LTD 
Thornliebank Industrial Estate 
Glasgow, Scotland 

J.W. TOWERS & CO LTD 

Victoria House, Widnes. Lancashire 


Price Muiti-vo't £10 
Single Cell £4 


Delivery ex-stock 


simplifies instrument calibration 


the ONLY 
low impedance 


multi-voltage 
reference source 






This versatile voltage standard is ideal for use 
wherever an extremely stable DC voltage referenc 
source ts required pH testing: bias circuits 

speed, temperature and voltage measurement 
thermistor bridges; control and telemetering systems 
Rugged non-glass construction withstands brict 
short circuits, severe vibration, physical shock 
Operates in any position. 

Fully portable in leatherette carry case. 

Low impedance 
Accuracy i } *% of stated open circuit voltage 
Stability 20°F to + 160°F. 
Long life Guaranteed for 2 years. 

The Mallory Reference Battery is available in 
two sizes—as a multi-volt battery with 8 outputs 
from 0-10-80 volts in 1-35 volt increments, 

or as a single cell 1-35 volt battery. 


only 4 to | ohm per cell 


within 1% from 


For detailed specifications write for Bulletin 1-209 
MALLORY BATTERIES LTD Rainham Road South Dagenham Essex 
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Cadmium lodide 
For the investigation and study of organic and 


inorganic structures. 
Available in sets or in individual components. 


SEE OUR STAND No. 43 AT THE LABORATORY 
APPARATUS AND MATERIALS EXHIBITION. 


For further information and technical literature write to: 


Lirmiteda WALTHAM ASBEY - ESSEX TELEPHONE: WALTHAM CROSS 23344 
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ONLY ON STAND 12 sorruenn meo surety... 









STANDARD COLOUR 
COMBINATIONS 


No. | LETTERS GROUND 


1 | BLACK WHITE 
2 | BLACK RED 

3 | WHITE BLACK 
4 | YELLOW | BLUE \ ge Dy 


Quotations gladly supplied for other 
colour combinations 


(A white ground is recommended only for non-staining chemicals) 











STOCK TITLES for 250 mi., 360 mi. Reagent Bottles 
and 60 mi. and 100 mi. T.K. and Pipette dropping bot- 
tles. Stock titles for 500 mi. Reagent Bottles are marked 
with a * 


*ACETIC ACID DILUTE . ACETIC ACID GLACIAL 
ACETONE . ALCOHOL . AMMONIUM HYDROXIDE 
CONC. . AMMONIUM HYDROXIDE DIL. . AMMONIUM 
MOLYBDATE . AMMONIUM OXYLATE . AMMONIUM 
SULPHATE . AMMONIUM SULPHIDE . AMMONIUM 
THIOCYANATE . *BARIUM CHLORIDE . BENZENE . 
BORAX . COPPER SULPHATE . ETHER . FERRIC 
CHLORIDE . *HYDROCHLORIC ACID CONC. 
"HYDROCHLORIC ACID DIL. . LEAD ACETATE 
MERCURIC CHLORIDE . *NITRIC ACID CONC 
*NITRIC ACID DIL . PETROLEUM ETHER 40/60 . 
POTASSIUM CHROMATE . POTASSIUM HYDROXIDE . 
POTASSIUM IODIDE . POTASSIUM PERMANGANATE . 
*SILVER NITRATE . SODIUM CARBONATE . SODIUM 
CHLORIDE . *SODIUM HYDROXIDE . STANNOUS 
CHLORIDE . STARCH . *SULPHURIC ACID CONC . 
*SULPHURIC ACID DIL . TOLUENE . XYLENE. 


List of STOCK TITLES is constantly being added to, but 
quotations will gladly be supplied for any other or specia! 
titles, etc 





*FiexiRing’ labels made from FLEXILENE with 
(World Patents Pending) fully embossed coloured letters 


BETTER IN NINE WAYS! 


Good Chemical Resistance. 


FlexiRing costs less!—labels for 250 
ml. reagent botties cost only 12/- per 
doz. (or 1/2d. each). 

FlexiRing’s bright colours not only 
add colour to the laboratory, but pro- 
vide an excellent and individual col- 
our-key. Teaching establishments can 
arrange ‘personal’ colour-schemes for 
students. 


4 Plain bottles converted into 
labelled ones immediately, and 
as you require them 

§ FlexiRing labels provide a 
good grip when handling 
bottles, and protect hand 
against drips 

6 FlexiRing labels won't wash 
off, but can be washed 

7 Can be re-used. FlexiRing 
labels from broken bottles 
just slip on to new bottles 

8 Adaptable, elastic FlexiRing 
label for a 250 ml. bottle fits 
360 mi. bottle as well! 


g Visible and easily readable 
at a distance. 


LOW COST! 


All FlexiRing labels fit 
either narrow-neck or 
wide-neck bottles 
Size ‘A’ (250 ml. or 360 
ml.) 12/- per doz. or 
1/2 each. 

Size ‘B’ (S00 mi.) 18/- 
per doz. or 1/9 each 
Size ‘C’ (which fits 60 ml. 
and 100 mi. TK or 
pipette dropping 
bottles). 12/- per doz. 
or 1/2 each 





Above prices apply to 
stock titles only. 


SEE AND TRY THEM ON STAND 12 


MANUFACTURERS 


THE NORTHERN MEDIA SUPPLY 
11-12 BLANKET ROW: HULL - ENGLAND 
TEL: 35012 35454 26212 


Always FIRST with the LATEST equipment 








GALLI 


‘*Gallia’’ Moisture Meters bring fast accuracy within the reach 
of every Technician or Research Chemist. Precise moisture 
content of any product is read off directly on a calibrated 
scale—the determination being established by infra-red 


MOISTURE 
METERS 


the fastest, most accurate instrument ever designed 


automatic thermo-balance and optical system. 


GALLIA" Moisture Meter 


A luminous spot moving on a Cali- 


brated scale shows moisture con- 


tent percentage of any product 
placed under the infra-red heat 
source. Temperature is adjustable 
Correct drying temperatures can 
be determined. Precision of 

25%; with determination speed 
of 5-30 minutes. The perfect 
instrumentfor Works Technicians 


















Large Capacity 
Meter 


Tests larger or heavier 
samples; takes sample- 
dishes 250 mm. x 200 
mm. x22 mm., and will 
efficiently test samples 
weighing from 100 to 
1,000 grams. Accurate 
to 05% with 100 grs 
samples, to 0°05% 
with 1,000 grs. samples 
Speedy, reliable accur- 
acy—automatically 


Moisture 


GALLIA 


Similar in operation to Moisture 
Meter, the Thermobalance is 
accurate to 05% with a deter- 
mination-speed of 5-30 minutes 
A laboratory instrument, Gallia 
Thermobalance facilitates isother- 
mal thermogravimetrical analysis; 
determination of weight-loss 


Thermobalance 


curves; conversion temperatures 
and decomposition thresholds 


Multicell Oven 


Evaporates bulk of 
the moisture be- 
fore introducing 
sample into the 
Moisture Meter 
or Thermobalance 
for final reading 
Also a perfect dry- 
ing oven for other 
purposes 








for this purpose 


CHECK: Water content in 
Raw materials @ Products during 
manufacture @ Finished products. 


DETERMINE: Alteration thresholds 
@ Percentages of Impurities @ 
Volatile Solvents @ Fatty Matter. 


PRODUCE Evaporation Curves. 








“GALLIA” 
MOISTURE METER 


is— 


PRECISE—Accuracy of os obtainable on Thermobalance 
Evaporation and measurement take place inside the instrument 
thus ensuring complete accuracy 
RAPID._5 to 30 minutes is usual 
humidity-percentage 

SIMPLE Results are read off direct from 
with no calculations 

RATIONAL Deep penetration of infra-red heat into the sample 
obviously results in greater accuracy and greater speed 
ECONOMICAL —The greater number of tests made possible by 
the Gallia's speed; the absence of calculations: and the complete 
accuracy of determinations make Gallia the most economical of ali! 
ADJUSTABLE — Accurate adjustment of oven-heat to suit any 
product is easily achieved 


according to substance and 


the calibrated scale 











ON STAND NO 12 
THE NORTHERN MEDIA SUPPLY 


11-12 BLANKET ROW, HULL, ENGLAND - 35012 - * 26212 
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Sole Agents for 
Great Britain 
and Eire: 


BRIT. PAT. NO 
767.926 


JUNE 1961 


Telephones : 








nalytical 


A growing range of instrument- 
ation for the Analytical and Control 
Chemist. 

Pulse Polarograph, Cathode Ray 
Polarograph, Manual Polarograph, 
Dissolved Oxygen Meter, Hydrogen 
Generator, Nilox Gas Scrubber, 
Potentiostat for studies at controlled 


anode or cathode potential, static and 
ow turbidimeter and absorptiometer, 
phthalic anhydride continuous 
absorptiometer. 


INSTRUMENTS 
WITH THE USER IN MIND FROM 


Southern Analytical Limited 


FRIMLEY ROAD CAMBERLEY SURREY TELEPHONE: 3401 
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THAT WILL REVOLUTIONIZE 
LABORATORY MIXING THE 
WORLD OVER 





Compare this new Multi-purpose Lab- 
oratory Mixer with any other. IT 
WILL Mix—Emulsify—Homogenize 

Gel—Suspend— Disintegrate and PU MP 
at high speeds of up to 250 gallons per 
hour. Capacity from 8 fl. oz. to 8 galls. 


ITS PERFORMANCE WILL 
ASTOUND YOU—PROVE 
IT FOR YOURSELF 


Research—test— perfect your new, pro- 
duct with the Laboratory mixer—then 
straight into production with confidence 
and certainty using the larger Silverson 
Multi-purpose Mixer Emulsifier Mach- 
ines, which are available for batches of 
any size 


The SILVERSON MULTI-PURPOSE 
HIGH SPEED MIXER AND 
EMULSIFIER range from }{ h.p. to 
25 h.p 


‘iD COLDSTREAM 
 @ \ for all STAINLESS STEEL 


VESSELS 


OUR STOCKS OF CHURNS, 
JUGS, GRADUATED MEASURES, 
TRAYS, MIXING AND STORAGE 
VESSELS ARE THE LARGEST 
IN THE COUNTRY. 


Sturdy — Seamless — Well designed. 
Stock sizes are from 4 to 200 gallons. 


We can meet all your Laboratory 
Requirements. 


Sales Depts. of Both Companies: 


a 
. . 


CU} 


55-57 TOWER BRIDGE ROAD 


Telephone: HOP 1777 


LONDON S.E.I. 
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RANK PRECISION 
INDUSTRIES LIMITED 


OFFER THE 
WIDEST RANGE OF 
T.V. EQUIPMENT 


and the know-how that goes with it! 


' Unitized closed-circuit systems for industry, 
education, hospitals, security systems, 
armed forces, etc. 

Completely self-contained cameras 
Positive interlace systems 
Transistorised broadcast cameras 
Extreme environmental cameras 
Siow scan cameras 

Radiation-tested nuclear T.V. cameras 
Taylor Hobson television lenses 
Colour television equipment 
Matching audio equipment 

Monitors and large screen projéctors 
Telecine 


- 


For further information, please write to 





The Professional Sales Manager, 
Television Department 











rS RANK PRECISION 


INDUSTRIES LTD 


‘ 
BRANCHES: BELFAST BIRMINGHAM CARDIFF GLASGOW LEEDS LIVERPOOL MANCHESTER NEWCASTLE 
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Stand 32 
LABORATORY APPARATUS 
& MATERIALS EXHIBITION 


see 


Royal Berlin Porcelain; the worlds finest, 
unequalled for its high resistance to 
thermal shock and close texture. 


Jena Glassware; the satisfying result of continuous 
research, combined with the hand of the craftsman 


The Anderman Stirrer. High torque at all speeds 
obtained by the use of auto-transformer control. 
Speed range 60—7,000 r.p.m. 


oe 


Merck Chemicals & Indicator Papers for the chemist 
who needs and deserves the best. A range of over 
5,000 reagents. 


Refractory Tubing & Shapes for al! high temperature 
work including furnace tubes, pyrometer sheaths, 
threaded tubes and crucibles. 


ANDERMAN & Co. Ltd. 
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HEFEICIENT 


KFILTHRING 
is through glass 


Since 1945 ‘Pyrex’ sintered 
glass filters have become 
standard equipmentina 
great number of 
laboratories and chemical 
plants. Parke, Davis & Co. 
Ltd., and similar 
organizations, use them 
as filtering agents in 
standard equipment and 
in research investigations. 
The economy of using 
‘Pyrex’ sintered glass 
filters is readily 
appreciated when the long 
life and high mechanical 
strength of the discs are 
considered. The discs, 
being made of ‘Pyrex’ 
glass, have chemical 
durability, freedom from 
undesirable elements, a 
low co-efficient of thermal 
expansion, and, hence, 
resistance to thermal 
shock. The consistently 
high quality of ‘Pyrex’ 
discs is based on the glass 
quality and on the control 
exercised during 
manufacture. ‘Pyrex’ 
discs are available in five 
grades, providing average 
pore diameters from 2-120 
microns: and in a range of 
diameters from 10-120 mm. 
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To The Scientific Sales Department, James A. Jobling & Co. Ltd., Wear Glass Works, Sunderland 
NAME (and department) 


ADDRESS 


Please send me: * the current issue of ‘Pyrex Glass’ and all future issues 
* ‘Pyrex’ catalogue * delete which is not applicable 


are you on our 
mailing list for ‘PYREX’ 
technical literature? 


Some details of the industrial and scientific uses for 
‘Pyrex’ sintered discs (all to BS1752) and their 
characteristics are discussed as the ‘Product of the 
Month’ in the current issue of ‘Pyrex Glass’—a 


technical bulletin distributed free by James A. Jobling 
to all who are interested in the advances now being 
made in the development of Scientific and 

Laboratory glassware. ‘Pyrex Glass’ is issued 

every two months. 


new ‘PYREX’ 


catalogue now 
available 


Latest edition of the famous indispensable ‘Pyrex’ 
Scientific and Laboratory glassware catalogue 
containing ten sections, listing over 1,000 different 
items of apparatus and equipment. Available now 
from James A. Jobling. 


‘Pyrex’ is the registered trade mark of James A. Jobling & Co. Ltd. 
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The'SERVICK 


built for 
a lifetime of 


constant use 


The ‘Service’ is without doubt 
the finest student laboratory 
microscope today. The simplicity 
of its design is allied with the 
highest standards of construction. 
resulting in a high quality 
instrument easy to work with 
and capable of giving a lifetime 
of satisfactory service in constant 
use. The comprehensive range 
of accessories, designed to 
make the ‘Service’ suitable 
for more complex work is 
of equally high quality. See the 
Watson ‘Service’ before vou decide 


on your next nmncroscope 


WATSON 


W.WATSON & SONS LIMITED*+ BARNET*+ HERTFORDSHIRE 
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AT YOUR FINGER TIPS! 


\' INSTANT C\\\ READINGS 
PP) ANYWHERE 


ANALYTICAL POCKET pH METER 


RECORDING pH METER 





REDOX pH METER 


All pH Meters are supplied with the Revolutionary pH Probe, 
combining reference and glass electrode as one unit. 


ANALYTICAL MEASUREMENTS LTD 


DOME BUILDINGS « THE QUADRANT * RICHMOND «+ SURREY * Telephone: RIChmond 3392 
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| 2 
SMALLEST * 
ON THE MARKET? 


* STAINLESS STEEL 
* TESTED AT 1000 p.s.i 
* POSITIVE SHUT-OFF 


* ONLY 24” LONG OVERALL 
* FINE CONTROL 

* FINGER-LIGHT OPERATION 
These 4” Needle Valves are high precision instruments 
which have been developed for use in the chemical and allied 
industries. They are fitted with easily replaceable P.T.F.E 
seats or with metal seats according to the conditions under 
which they are to be used and are available with either angle 
or straight through connections. Other types of Needle 
Valves are available in 4” or 4" sizes with replaceable nylon, 
P.T.F.E. or metal seats 


COME AND SEE OUR RANGE OF VALVES 
AND PETROLEUM TEST EQUIPMENT 


on STAND No. 17 art THE 


LABORATORY APPARATUS & MATERIALS 
EXHIBITION 19th — 22nd JUNE 


F. J. HONE & CO. LTD. 


19 ELDON PARK, LONDON, S.E.25 
Tel. ADDiscombe 3117 


Manufacturers of Test Equipment for the Petroleum Industry 
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‘Water de-ionised to 
HIGHER ionic purity with... 


Gzee 


lon exchange water de-ionisers’ 


PORTABLE — LOW COST 
A SIZE FOR EVERY NEED 


meets mmm 


DEEMINIZER woes | 


“Fr 
In use throughout the world as laboratory if 


standard. Capacity up to 5 gallons per hour ee 


Complete with direct reading electric 
ie 


quality check meter. Reservoir supplies 
ce ee em 


processed water for instant use. Gravity 
DEEM-A-JET=oo«: 


flow ensures consistant quality. Meter 
wound for 220 v. 50 cycle supply 
The world’s lowest cost high capacity 
de-ioniser. Connected directly to 
water main and operated by water 
pressure. Multi jet feed. De-ionises 
tap water fast - capacity up to 
two gallons per minute - 120 gallons 
} per hour. Use it for immediate 
volume needs or intermittently as 
required 


DEEMINAG 2c. so 


Complete with metal stand, receiver and 
cover 

Fill quart bottle with tap water and invert on 
holding stand as shown. Operates 
unattended. Gravity flow - 2 to 3 quarts per 
hour - ensures consistent quality 


AVAILABLE THROUGH 


LABORATORY SUPPLY DEALERS THROUGHOUT 
THE WORLD 


OR DIRECTLY FROM 


CRYSTALAB LIMITED 


DELL HOUSE LABORATORY, CHALFONT ST. GILES 
BUCKINGHAMSHIRE 
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TRANSIENTIMAGE BECOMES PERMANENT RECORD 





with the new S & P direct-writing 
OSCILLOGRAPH RECORDER 


4 highly-a 
versatile unit with the imyz ‘ 
idvantages of very high speed 

ind sensitivity. Special pencil-t 
mirror galvanometers trace reco 

in wide ultra-violet sensitive paper 


which requires no processing 


SAVAGE AND PARSONS LIMITED 


WATFORD - HERTFORDSHIRE - ENGLAND - Tel: WATFORD 26071 


STATIC AND DYNAMIC STRAIN RECORDERS 
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PERFORMANCE DETAILS 
Permanent continuous or intermittent 
records can be made at frequencies from 
d.c. to frequencies in excess of 1,000 c.p.s 
The system gives a well defined trace, at 
writing speeds above 12,000 in. per sec 
Choice of 8 paper speeds, from 5 in. per 
min. to 150 in. per sec. 12 channels, but 
with 3 additional channels for time, 
event, datum reference lines, or for use 
as additional signal channels if desired 
Matched amplifiers and power supply 
units can be supplied. 


APPLICATIONS 

Industrial, Scientific, Medical and Mili- 
tary ... Because a transient tube image 
is replaced by permanent records for 
analysis, this unit will have special value 
for many purposes in universities and 
technical colleges. Other applications 
include: Stress analysis by electrical 
strain gauge techniques. Testing heavy 
electrical equipment. Records of electric 
power supply characteristics. Labora- 
tory process analysis. Missile and gun 
performance testing, and genera] tele 
metery use. Cardio-vascular and respira- 
tory investigation. 

Please write now 

for details and Publication No. 33/0 


RESISTANCE THERMOMETERS 
TGA PR3A/1 
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AUTOMATIC 
CONTROL for 


pHneutralisation of effiuent 
also 
Rapid continuous detoxication 
of trade waste containing 


cyanide and chromate 
A 


INSTRUMENTATION 






A.M.LOCK &CO.LTD: 


INSTRUMENTATION ENGINEERS 










79 UNION STREET 
OLDHAM LANCASHIRE 


Tel MAle O833 
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EDUCATION 
RESEARCH 
INDUSTRY 








Compact—Ready for Use—No extras required. 
Framework and Supports included—Range of 
Seven Sets. B.10—B.14. 


Sets designed to meet the needs of school and college, and 
the industrial research worker. 

Portable cabinets and simple supports are its unique fea- 
tures thus eliminating costly traditional bossheads, clamps 
and retort stands. 

The many assemblies cover all the needs for organic 
chemistry. 


Write for illustrated leaflet or see these sets STAND 
and the complete range of EXELO glassware 
at the Laboratory Apparatus and Materials 


Exhibition. 








(exe£Lo} 
W. G. FLAIG & SONS LTD 


EXELO WORKS - BROADSTAIRS - KENT 
TELEPHONE: THANET 61365/6 
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Chemists rely on END AWW YF NS 


.... to answer all their heating 


problems safely and accurately. 
Do ask for latest catalogue. 


Isomantle used at Laporte Titanium, Grimsby 
iSOPAD LTD., BARNET BY-PASS, BOREHAM WOOD, HERTS 


(Telephone: ELStree 2817/9-3602) 
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TEAM WORK IS AN ESSENTIAL FACTOR 
oe STAGE your LABORATORY is « 


VITAL MEMBER OF YOUR TEAM 


As LABORATORY FURNISHERS to 
to the Steel Industry for over 100 years, 
we feel well qualified to serve your own 
laboratories. 


By courtesy of Messrs. Thos. Firth & J. Brown Lid 


May we suggest that you visit our stand 
; e R F S T0 \ LT f) No. 13) at the forthcoming exhibition. 



































WEST STREET - SHEFFIELD 1 


“» metering 




















pumps 





























THE DISTILLERS GOMPANY LIMITED | sis. s23s'Sas"" 


perated diaphragm pumps 


deer lib meeliideeliiae, 
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The method of choice in 
most laboratories today 





MULTODISK 


Regd. Trade Mark 
Code No. 
11-15F 


Patent No. 
774155 






THE 


MULTODISK’ 


for Bacterial Sensitivity Tests 


@® ACCURATE REPRODUCIBLE RESULTS 

@® ASSURED STABILITY 

@ SAVES TIME, SPACE AND MONEY 

@ MANY STOCK COMBINATIONS AVAILABLE 


FURTHER INFORMATION FROM: The Oxoid Division of Oro Ltd., Thames House, Queen Street Place, London, E.C.4 
Telephone : Central 9781 


AN E> LABORATORY PRODUCT 
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Perfectiy 
CLEARS? 


It was left to Chance to produce the first inter- 
changeable syringe with an absolutely clear, 
unground glass barrel. Think what this means: 
contents perfectly visible—every sterile sy- 
ringe not just clean but seen to be clean 
and far longer life due to reduced friction 
and erosive wear on the unground barrel. 
The special Chance manufacturing process 
keeps clearances extremely fine. Any plunger 
fits any barrel—even after years of use. This 
means easy replacement at low cost. 

Sizes available: 1, 2, 5, 10 and 20 ml. 

Ask us to send you full particulars. 


(hance. THE CLEAR BARREL INTERCHANGEABLE SYRINGE 


Sole Distributors 


SURGICAL EQUIPMENT SUPPLIES LTD. 
Westfield Road, Acton, London, W.3. Telephone: ACOrn 3212-3-4 





Wild-Barfield 
muffles for 


a better job 


Wild-Barfield laboratory tube muffles have been specially designed for 


use in analytical and works laboratories. They have many uses includ- 





ing critical point determinations. Temperature range is up to 1050°C 


(1922°F). Models are available from stock. Write for details. 





way for all heat treatment purposes 


FURMACES 


Grams: El in 4 
WwB99 


WILD-BARFIELD ELECTRIC 


WATFORD BY-PA 


FURNACES LIMITED 


ELECFURN WORKS TTERSP 
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Prothrombin 
Meter 








offers a new technique for the automatic measurement of 
prothrombin times by either Quick’s or Owren’s methods, 
without the errors or time consuming operations inherent 


with visual or electromechanical determinations. 


For fuller details or a free demonstration write to the manufacturers 


EVANS ELECTROSELENIUM LTD 


Sales Division 94, St. Andrew's Works, Halstead, Essex. 


Telephone: Halstead 2461 





SALES AND SERVICING AGENTS THROUGHOUT THE WORLD 
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rotary 
cascade 
sample 
dividers 


YOU MUST 
HAVE HEARD 





of Gerrard’s—one of the most reputable, 
most comprehensive supplers of items used 
in laboratories throughout the world. From 
the combined 95 pages of the Gerrard equip- 
ment and glassware catalogues this selec- 
tion indicates the diverse nature of Gerrard 


supplies 


Dissecting Instruments, Microscopes, Mag- 
nifiers, Syringes. Botanical Equipment, 
Clinostats, Dark Chambers, Potometers, 
Osmosis Apparatus, Latex sheeting. Micro- 
scopy Equipment, Bench and Hand Micro- 
tomes, Stain bottles, Slide boxes and cabinets 
Live Stock Equipment, Aquaria, Vivaria, 
Wormaries, Pupation cages, Live boxes, 
Mouse and Hamster cages, Air pumps, 
Heaters, Thermostats. Collecting Equipment, 
Nets, Drags, Scoops, Specimen tubes 

General Laboratory Equipment, Bunsens, 
Retorts, Test tubes and stands, Crucibles, 
Bench lamps, Hotplates, Ovens, Incubators, 
Heating Mantles, Autoclaves, Balances, 
Laboratory Glassware including heat-resistant 
‘Pyrex’. Chemicals, Test Reagents, Culture 
Solutions, Stains. Instructional matter, Natura/ 
bone skeletons, Skulls, Models, Film strips, 


Charts, Demonstration Mounts 


T. GERRARD * urn" 


46-48 PENTONVILLE ROAD, LONDON N.1 


well worth seeing on 
STAND 34 at the Laboratory 
Apparatus and Materials 


exhibition 





Pascall make a range of sample dividers for 
dealing with large and small samples from a 
few ounces to several pounds. There are two 
types available, the cascade type for dealing 
with fine, free-flowing powders, and the 
centrifugal type for the division of seeds and 
other granular materials. The divider illus- 
trated is a new unit for the division of bulk 
samples of various materials. The hopper 
capacity is 2/3rds. cu. ft., and, for example, 
this model will handle a 28 Ib. bulk sample of 
3/16” crushed dry coal for the collection of 
various fractions, e.g. 1/2, 1/4, 1/6, 1/8, 1/12 
or 1/24. The bulk sample divider is of robust 
construction and consists of a base housing a 
geared motor driving a turntable carrying the 
sample receivers and a hopper centrally situated 
over the receivers. The bulk sample is held in the 
hopper by a distributor cone projecting into 
the hopper throat and released when the cone 
lowers on depressing the foot pedal in the base. 


| a a) VD 


Write or telephone Crawley 25166 for List SD2506 


THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD - CRAWLEY - SUSSEX 
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(AE INSTRUMENTATION 
. INFORMATION SERVICE 


SPRGCTROMEVERS 


The largest range in the world! 


MS 4 























APPLICATION 


Chemica! ‘isotopic analysis of gas, v 
liquid samples up to mass 450 


Chemica analysis of 


gas fia 
samples of 


gh molecular weight 


Isotopic analysis of solids using 
onizatior 





y G48 analysis and aps 
t /8 analysis ar lisplay 
nponents simultaneously 





IC analysis of so 


Leak detect 
1 
Lo coal gas as p: obe 





Full detai/s of a 


these types of equipment available 
from 


AEl Instrumentation Division, 


Scientific Apparatus Department, 
Trafford Park, Manchester, 17. 


instrumentation Division, 
Associated Electrical industries Limited 
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D AN ENTIRELY NEW 
INTRODUCING GAS CHROMATOGRAPH 


Griffin & George, producers of the world’s 
first commercial gas chromatograph, an- 
nounce another major advance in the field 
of gas chromatography. 


The D6 incorporates the following im- 
portant features: 





MARTIN GAS DENSITY BALANCE 


will detect and measure any gas or 
vapour, organic or inorganic. 


LONG CYLINDRICAL OVEN 


with working space to accommodate 
six columns. 


TURRET SELECTOR DEVICE 


r : Ct d ¢ 
for instantaneous column change. bromatograpnic 


Unit 





HIGH-REPRODUCIBILITY 
SAMPLE INJECTOR 


SEPARATE RECORDER UNIT 


with multiple inputs, including direct 
indication of temperature. 





LABORATORY APPARATUS Recorder 
. . _ CY . j — Unit 
AND MATERIALS EXHIBITION 

OLYMPIA 19th—22nd JUNE 1961 

The D6 will be on continuous demon- 


Stration at the Griffin & George 
stand No. 33 


If you are unable to visit the exhibition but would like more information about the D6, 
please write to: 


isd) mem alliita Chromatography Division, 


Ealing Road, Alperton, Wembley, Middlesex 
L MITED g ies ' Ys 
[SA ES] LIMIT PERivale 3344 


LONDON .- BRISTOL - BIRMINGHAM - MANCHESTER - NEWCASTLE-UPON-TYNE - GLASGOW 
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EDITORIAL 


‘HE season of congresses is upon us 

and many are already making 
arrangements to visit foreign capitals for 
this purpose. Not all are called congresses; many of 
these activities are termed colloquia, symposia, con- 
ferences and various other names. Most scientists of 
any standing appear to attend at least one of these 
every year, and it may be of interest to reflect on some 
of the fundamental aspects of these activities, of which 
the cost is not the least important. 

Before the last war when science, not having produced 
the atom bomb, was still a poor relation in the political 
world, it was only on rare occasions that even a head 
of a department in a university, research institute or 
firm was given a grant towards the cost of attending an 
international congress in some foreign land. Today 
there seems to be almost unlimited money for this 
purpose. If we estimate the cost of attending a congress 
as £100, and that ten per cent of the 100,000 scientists in 
the U.K. attend on average one congress a year, it is 
evident that about £1,000,000 is spent on this every year. 

Congresses have altered in character since they 
started about 50 years ago. Then perhaps 200 people, 
who rarely had opportunities for meeting their scientific 
friends in other countries, were afforded the privilege 
of personal discussion with those working on their 
own problems. Today there may be 3,000 or more 
scientists and their wives moving round in vast crowds, 
and it is often difficult for two people who would like 
to meet to do so 

In addition to personal discussions the main activities 
of congresses are to present papers and publish pro- 
ceedings. Such papers can be classified in three groups; 
worthwhile original papers not published elsewhere, 
papers incorporating data published in a recognized 
journal, and those not of the standard suitable for a 
congress. Far too many congress papers fall into the 
second and third categories. Undoubtedly a major 
reason for this is the deliberate ‘thinking-up’ of a paper 
by more junior workers in order to secure a grant to 
attend the congress. The inevitable result is a low grade 
paper, or a good paper which is either published in 
another journal as well, or which merely filters off a 
few of the results of the more substantial paper. No 
criticism can be made of the first group of papers as 
such, but publication only in congress proceedings 
may limit the accessibility of these papers to workers 
in other disciplines 

We are all in favour of younger scientists being given 
the opportunities of attending congresses from time to 
time, but we suggest that the system ‘I must put ina 
paper in order to attend the congress’ is undesirable 
A considerable part of the fees paid by participants 
goes towards the production of congress proceedings, 
and our bookshelves become further clogged up with 
large volumes. There is really no point in scientific 


Too Many 
Congresses ? 
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congresses duplicating the function of scientific societies 
and publishers. The very fact that some congresses 
require titles and abstracts more than a year before the 
congress takes place shows how absurd the system is 
How many scientists, having completed a piece of work, 
are content to wait 12 to 18 months for publication? 
One can hardly expect scientists to publish their best 
work in this way. 

There is much to be said for eliminating the reading 
and publication of original papers at congresses. More 
opportunities for individual workers to meet personally, 
review papers (really up to date!) and informal dis- 
cussions for small groups would be far more useful 
than long-winded original papers which can always be 
read elsewhere by those interested. 

The steadily growing size of congresses is another 
matter for concern. The ideal is certainly not more than 
500, and 250 would be better. This limitation can only 
be achieved by restricting the field of interest. Thus 
instead of having vast congresses to cover the whole of 
a science or a major industry, it would be better to 
organize small congresses for specific subjects likely to 
attract only small attendances. Publication should be 
restricted to one volume of review articles by leading 
workers, which should prove of real value to all 
concerned, 


Film in Scientific Research 


The Department of Scientific and Industrial Research has 
set up a Working Party to consider national needs in the 
field of scientific film. It is especially interested in the aspects 
of film as a research tool and in communicating research 
results 

To assist the Working Party the Department, in co- 
operation with the other Research Councils, the Atomic 
Energy Authority and some Government Departments, 1s 
circulating a questionnaire to industry, universities and 
research organizations 

In this way it is hoped to reach all those engaged in the 
serious use of film in this field who hold stocks of interesting 
research film or who have developed unusual techniques and 
applications 

Anyone who can contribute to this enquiry, but who has 
not received the questionnaire, is invited to contact the 
Information Division, Department of Scientific and In- 
Research, 14-18 Cornwall Terrace, N.W.1. (Hun. 1212, Ext 
752) 

The membership of the Working Party, which is under the 
Chairmanship of Dr. W. L. Francis, is: Mr. Edgar Anstey, 
British Transport Commission, President of the Scientific 
Film Association; Mr. H. E. Beckett, Head of Information 
Division, D.S.1.R.; Mr. D. E. H. Densham, Ministry of 
Aviation; Sir Arthur Elton, Associated Electrical Industries; 
Mr. C. Engel, Medical Illustration Department, Guy's 
Hospital; Prof. G. E. H. Foxon, Guy’s Hospital, President 
Brit. Universities Film Council; Mr. L. E. Hallett, Royal 
Photographic Society of Great Britain; Mr. L. Poole 
representing D.S.1.R.; Prof. C. H. Waddington, Institute of 
Animal Genetics, Edinburgh, Mr. R. E. Overbury, D.S.LR., 
(Secretary) 
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ARTICLES 


VARIATIONS AND ERRORS IN EXPERIMENTAL 
INVESTIGATIONS 
by S. Lewin 


Physical Biochemistry Research School, South-West Essex Technical College, 


PART Ill 


HE significance of errors and variations is to be 

found not merely in their existence but rather in 
the general effect they have on scientific progress. 
There are several kinds of errors which are associated 
with experimental investigations. There are those which 
are directly concerned with techniques and results, and 
those which are concerned with ideas and notions 
The two are related in that either—if sufficiently pro- 
nounced—is likely to result in increased probability of 
occurrence of the other. Thus, misconceived ideas and 
notions are likely to put a premium on certain experi- 
ments (those which do not possess sufficient controls) 
because they are in agreement, thereby perpetuating 
the misconception that both ideas and experimental 
plans are sound. 

The formulation of an experimental investigation 
requires taking into consideration the various aspects 
of the problem and assessment of the probability of 
success. The latter depends on the correctness of the 
basic assumptions made, the practicability of the ex- 
perimental procedure adopted and on the limitations 
of the apparatus and equipment available. However, 
the formulation originates in the phrasing of certain 
questions in the particular scientific field. It is most 
important that the phrasing of the original question 
be correct. An error in these is bound to result in 
insufficient or inaccurate formulation, or error of 
judgment, which in turn is likely to result in erroneous 
conclusions and associated waste of time to an extent 
far greater than that which can be caused by purely 
experimental errors 

Every investigation requires a set of axioms or 
assumptions and hypotheses. The questions posed are 
based on associated premises. If any of these is inconcise 
or erroneous, the resultant questions and formulations 
are likely to be inconcise or erroneous too. This is 
illustrated by the misconception of the phlogiston 
theory and its adverse effect on scientific progress. 
This notion specified that all substances capable of 
combustion contained ‘phlogiston’ and that the process 
of combustion resulted in its liberation. Because of this 
belief, several famous experimenters ignored, for 
considerable lengths of time, facts which were contrary 
to it. This blindness retarded for some time the develop- 
ment of understanding of oxidation and reduction and 
related processes. 
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Forest Road, London, E.\7 


INSUFFICIENT FORMULATIONS AND INACCURATE ASSUMPTIONS 


Another, more recent, example of the indirect effect 
of inconciseness is that of the supplanting of the 
classical electromagnetic theory by the quantum theory 
enunciated by Planck when is was clear that the former 
theory was insufficient. The new principle was not 
accepted for some time, and consequently several 
subsequent investigations were incorrectly formulated, 
thus wasting considerable time and energy and leading 
to ‘conclusions’ which were either erroneous of 
insignificant 

It can therefore be appreciated that incorrect formu- 
lations can arise from mental opposition to new ideas 
An experiment is set ‘to prove’ that the new theory ts 
wrong; in which case the agreeable axioms and assump- 
tions used are not on a sure foundation and may well 
lead to the wrong phrasing. The reasons for such 
mental resistance are numerous and varied, but the 
associated pattern is that of a vicious circle or spiral 
such as given mainly on the left hand part of the 
following diagram 


Correct 
Assumptions 


Erroneous 
or inconcise 
interpretation 


Erroneous < 
Assumptions 


¢ orrect 

phrasing 
of the 

questions 


insufficiently 
precise 
considera- 
tions from 
another 
field 


E rroneous or ‘Personal’ 
insufficiently 
precise 
phrasing of 
the questions 


errors 
‘ 


Erroneousor Experimental 


’ 
Correct 
formulation 
of the 
experimental 
investigation 


Experimental 
techniques 
capable of « 

giving 
accurate 
results 


technique 
> capable 
of giving 
erroneous 
results 


insufficiently 
concise 
formulation 
of the 
experimental 
investigation 


The vicious spiral need not arise from an originally 
erroneous circle. Sometimes the various theoretical and 
experimental stages are correct, but the interpretation 
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may be erroneous, as it is based on ‘accepted’ notions 
in other well-established fields. This in turn is likely to 
lead to a vicious circle or spiral. 

In the above quoted examples the effect on the 
development of correct scientific thought was striking. 
There are however many others which, because of lack 
of recognition of incorrect or insufficiently precise 
formulation or too hopeful a designation became a 
background responsible for the development of in- 
accurate conclusions and concepts. The menace lies in 
the extension beyond the limits originally intended. 
Thus in the beginning it is considered a ‘possible’ 
explanation, then it is expanded into being ‘reasonable,’ 
then ‘likely,’ ‘accepted’ and finally the ‘correct expla- 
nation.” Such acceptances cannot be considered sound 
or even expedient, as they are likely to mask the true 
mechanisms of the reactions considered. It cannot be 
emphasized too often that one of the major aims of 
scientific investigations is to determine the correct 
mechanisms of the interactions; and sufficiently in- 
concise formulations are likely to hinder this purpose. 

Consider in this connection the pK values of weak 
acids, such as acetic acid. The titration curve of the 
acid may be represented by the Henderson-Hasselbalch 


equation, which written in its original form in terms of 


concentrations is 
[salt] 

log (1) 
[acid] 


pH pK. If, however, written 


in theory of activities it is 
a salt 
log 


pH = pK, 


{ [salt] 
( [acid] 


y formulated and accurate experimental 
procedures have been used in the determination of the 
variation of the pH on addition of alkali to the acid, 


{salt } 
pK, log 
f acid | 


Concisely 


or on direct variation of the ratio [salt]/[acid] by 
mixing various proportions of acetic acid and sodium 
acetate. These have involved careful measurements, 
constant temperature, water correction and other con- 
ceivable sources of variation, and have been reproduced 
time and time again in laboratories all over the world. 
The experimentally determined results agree within 
certain limits with the above relation, which is theoreti- 
cally deducible from the simple equilibrium constant 
relationship, and which in turn is deducible from the 
Law of Mass Action. The assumption inherent in the 
derivation of the Henderson-Hasselbalch equation is 
therefore taken to be reasonable, if not correct. These 
assumpticns are that: 
(a) The reversible equilibrium is represented by the 
monobasic dissociation HA ==H* + A-,.. (A) 
(b) Activities are practically equal to concentrations, 
and 
(c) The anion concentration [A~] 
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[HA] [acid] which limit the accuracy of the 
equation to the range approximately 5 per cent- 
95 per cent neutralization. 

The deviations from the Henderson-Hasselbalch 
equation, such as the pH variation on dilution, for a 
given initial acid concentration have been attributed 
to increase in ionic strength with rise in pH value 
during the titration, and this should be accountable for 
if activities are used instead of concentrations. The 
latter substitution is also deemed responsible for the 
variation of pK value with initial acid concentration. 
The thermodynamic value of the pK is obtained by 
extrapolation to unit activity or zero concentration, 
and this value characterizes the acetic acid dissociation 

The explanation seems ‘reasonable’ until one examines 
critically the significance of the term (the cynic might 
prefer to call it ‘scapegoat’) activity. This has been 
defined as 

Activity Concentration activity coefficient 
and may be summarized in Dawson’s (1924) words 
‘The deviation of actual from ideal behaviour may be 
conveniently expressed by an activity coefficient which 
may be defined as the factor by which the concentrations 
must be multiplied in order to make the expressions 
for mass action and free energy applicable to actual as 
distinguished from ideal solutes.” 

The above definition is therefore essentially empirical 
in origin, and was therefore regarded at first with 
suspicion by many. However, the advent of the Debye- 
Hiickel (1923, 1924) theory gave the activity coefficient 
a theoretical standing, at any rate within the range of 
I Otol 0-01 (where I represents ionic strength; 
however, see Lewin (1960, p. 59-60). As experimental 
agreement with the theory was forthcoming, the use of 
the term became universal. Any deviations between 
experiment and the computation by means of the 
Debye-Hiickel equation in the upper part of the range 
was attributed to ‘experimental error’ and to ‘specific 
ionic effects.” Above | 0-01, the deviations became 
pronounced and a number of empirical constants and 
parameters were added to the Debye-Hiickel equation 
SO as to obtain agreement between equation and 
experiment. The use of such empirical constants and 
parameters has been questioned by Lewin (1957a, 1957b, 
1958, 1960) and one remains rather uneasy as to what 
multitude of sins they do cover, and as to how far the 
use of activities for interpretation is justified in the 
ionic strength range above I 0-01. 

This incertainty has a direct bearing on the formula- 
tion of the dissociation of acetic acid and similar acids. 
The dissociation is usually represented as the dissocia- 
tion of anhydrous acid in (A) giving the equilibrium 
constant notation 

[H*][A7] 
.G) 
[HA] 
though sometimes the anhydrous acetic acid is repre- 
sented with an internally hydrogen bonded carboxyl 
group, thus: 
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Any deviations of the experimental results from 
equation (1) have been attributed generally to the 
effect of increasing ionic strength along the titration 
curve (arising from the transformation of the unionized 
acetic acid to the acetate ion) on the geometric mean 
activity coefficient of the acetate and the hydrogen ions 


(f \ Su fx), the value of which can always 


be empirically adjusted to agree with that required 
experimentally. Any change in the activity or the 
activity coefficient of the unionized acetic acid over the 
same range of ionic strength was considered negligible in 
comparison with those of the related ions. The explana- 
tion in terms of activity coefficients is generally applied 
even at ionic strength values such as 0-1, and even higher 
values where the mathematical formulations of the 
activity coefficient possess empirical constants and 
parameters. However because the above anhydrous 
representation can be made to agree with the experi- 
mental results when explained in terms of ‘activity 
coefficients’, it is accepted, and henceforth it is assumed 
that equilibrium (A) is correct. 


As anhydrous hydrogen ions, being free positive 
hydrogen nuclei cannot, exist as such in solution, the 
representation by H O° is now universally accepted. 
As it is clear also that the removal of a positively 
charged hydrogen ion nucleus from its bond with the 
acetate ion requires considerable energy of activation, 
which is unlikely to be obtained under the ordinary 
experimental conditions, the dissociation of the acetic 
acid is more accurately representable as a reaction with 
water, thus: 


O O 


H H »O == CH;C H,0 


O Oo 


When this has been done the emerging picture is 
certainly more accurate, until one remembers that the 
original formulation which was supposed to be sup- 
ported by the activity coefficient concept is no longer 
accurate because water was not included in the formu- 
lation of the equilibrium constant. The concentration 
equilibrium constant is therefore rewritten in terms 
including water, thus: 


[H ,0*} [CH ;COO] 
K. 


[C H s;COOH)[H 20] 


[hydrated hydrogen ion] [salt] 


. . (4b) 
[free acid] [water] 
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The activity or thermodynamic equilibrium constant 
is then 


Ka 


aH ,0 a CH;COO K fuso fh H 3COO 


a 
@ CH COOH * @ H2O fen,scoon = fit20 


and the Henderson-Hasselbalch equation becomes 


[salt] fsalt | 
pH pKa log 
| [acid] [H 0] = facid * fH | 

Both concentration and activity coefficient of water 
have now to be considered. Water has a high dielectric 
constant and becomes significantly more polar with 
increasing ionic strength, thus affecting its activity 
despite being considered to be a non-electrolyte. (For 
more specific considerations and references see Lewin: 
‘The solubility product principle’, 1960). The previous 
designation of the deviations to the effect of ionic 
strength on the activity coefficient values of the ions 
only is therefore incorrect. 

But even the last formulation is questionable, because 
it still assumes that the molecule which gave rise to the 
hydrogen ion is the anhydrous acetic acid. This concept 
is indeed difficult to accept because the very basis of the 
solution of acetic acid in water is the association of the 
carboxylic acid group with water. Thus the experi- 
mental data on the distribution of acetic acid between 
water and an immiscible organic solvent such as 
toluene are explainable only on the assumption that 
acetic acid is practically completely dimerized in the 
organic solvent. Glacial acetic acid is also dimerized 
similarly. The dimer is represented as 


O H O 


O m **@ 


in which double hydrogen bonding is responsible for 
the combination (for further information see Pauling, 
1945). The breakdown of the dimer into two monomers 
in the aqueous solution is explainable only in terms of 
the interaction of the dimer with water molecules 
forming further hydrogen bridges, thus 


> ---- O 


CH; 2H,O 
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This interaction gives four hydrogen bonds per two 
monomers instead of the two per dimer, the difference 
supplying the energy required for the transformation. 
Hence the dissociation of acetic acid in aqueous 
solution is more in conformity with the facts if 
represented as ; 

O---H 


CH ;—C 


O —H 


The hydrogen ion originates in the water molecule 
attached to the acid and not in the carboxy! group. This 
last formulation is clearly considerably different from 
that of (A) and shows the need for correlation of 
different chemical tools and concise phrasing in order 
to improve chemical representation. 

Inconciseness can of course be relative. Thus the 
request for two ‘thoroughly clean glass-stoppered test 
tubes’ to one person, who is quite clear as to the 
requirement of the speaker, is quite concise. The same 
request to another person, who thinks that he is quite 
clear as to the meaning of the requirement, may produce 
what he thinks are ‘thoroughly clean . . . tubes’, but 


which do not meet the specifications implied in the 


request. The trouble is that one often assumes that 
other people should know what one means by certain 
phrases or sentences. Shortage of time unfortunately 
tends to favour lack of conciseness. How often does one 
hear the sentence: *You know what I mean!’ Many a 
time the answer is in the affirmative, the respondent 
believing it to be correct, but in fact not appreciating the 
full significance of the question. It is in such simple 
statements that lack of conciseness may result eventually 
in some serious error. For that reason it is as well to 
remember the good scientific principle not to take 
things for granted even though convenience and 
expediency may strongly demand it. 

Lack of conciseness can often be attributed to in- 
sufficient emphasis or attention to the fundamental 
importance of conciseness in the use of language in both 
schools and colleges. 7 

The imbuing of the students with this must start early 
in the process of education. If this point is not effectively 
pressed home, it will have to be done at a later Stage 
when the mental effort required in exercising this 
discipline will be far more difficult, and consequently 
the probability of the occurrence of major errors will 
then increase significantly. The problem is encountered 
not only in the formulation of scientific projects and 
details of techniques involved, but also in the general 
field of technical writing such as report writing. It must 
therefore be emphasized that while the time shortage 
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and style limitation arising from the restrictions imposed 
by conciseness requirements may be somewhat irksome, 
the consequences of neglect of these requirements are 
likely to outweigh out of all proportion any possible 
convenience and expedience. 

The undesirable results affect not only the significance 
of the scientific results, but even the future of the 
individual. Examiners know very well that lack of 
conciseness and relevance regularly cause low examina- 
tion marks. For good or evil examination marks 
are taken as the main criterion by which students’ 
future opportunities are determined. The latter point is 
appreciated by the student fraternity, but unfortunately 
the requirements are often interpreted erroneously in 
terms of ‘swotting’ and ‘cramming’. This attitude is also 
encouraged by the emphasis of some teachers on the 
acquisition of knowledge rather than on its concise 
presentation. 

We have seen that the dangers which can arise from 
inconcise formulation and incorrect assumption are 
real, and that they can be avoided by treating the cause 
itself. In conclusion, however, we may point out that 
there are cases when inconcise formulation and in- 
correct assumption, and even ‘woolliness’ of ideas, have 
erroneously led to an early development of correct 
scientific concepts. Such occurrence is exemplified in 
the concept of Absolute Zero Temperature from 
Charles’ Law. 

The fact that 
known at that time decreased by 
decrease of | C. was interpreted to mean that starting 
from 0°C. the volume of the gas will be reduced to 
zero if it were cooled to —273 C. And since a volume 
cannot be reduced below zero, it was argued that 

273 C. is the lowest temperature possible and hence 
it became known as the Absolute Zero. The argument 
was erroneous in that discontinuities in this relation 
were bound to be encountered in liquefaction and 
condensation long before this temperature was attained, 
and that any relation between zero temperature and 
zero volume is not necessarily absolute. Yet the 
concept of zero temperature has nevertheless been 
substantiated and is now universally accepted on the 
basis of different and theoretically sound approaches 

Another aspect should be considered, viz. that 
scientifically established ideas are at any time merely 
approximations to the truth, and are not necessarily 
absolutely true. As an example, the Law of Conservation 
of Energy, which was assumed to be absolutely true 
during the latter half of the nineteenth century, 1s 
nowadays considered to have been insufficiently concise 
in that it does not include the interconversion of energy 
and matter. 

It would be even true to say that many of the major 
formulations in the scientific field cannot be sufficiently 
concise for more than a certain interval of time until 
further developments have introduced other elements 
affecting the accuracy of the statements. It can also be 


‘permanent’ gas 
3 of its volume on 


the volume of any 
1/27 


(Continued on page 408) 
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ELECTRONICS FOR BIOLOGISTS 
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PART V 


Transformers 
Reference, without any explanation, has occasionally 
been made in earlier parts of this series to transformers; 
indeed transformers are in such common use that an 
explanation seems hardly necessary. Nevertheless, a 
brief discussion may prove rewarding. 

When a current is switched on in a circuit containing 
a coil (Fig. 30) the current in the circuit rises only 
slowly to the value expected as a result of the coil’s 
resistance. As it rises, a magnetic field is built up around 
the coil and during this time the coil appears to have a 
higher resistance than it should. The additional 
resistance is known as reactance and it falls to zero once 
a Steady current flow is achieved. If the steady current 
is now switched off or reduced the magnetic field in the 
coil attempts to preserve the status quo by providing a 
surge of voltage. In highly inductive circuits, that is 
circuits with considerable reactance, special switches 
may be necessary to avoid the electrical surge breaking 
across the switch gap when the circuit is switched off 
Because of its ‘opposition to change’ a coil will impede 
the passage of a varying current more than that of a 
steady one and, while the conditions prevailing in a 
circuit with a steady current are summarized by Ohm's 
EF 

) conditions in an alternating current circuit 
R 
require an additional term X the reactance, which adds 

E 


law (1 


. In simple 
R +X 
resistances, 


to the apparent resistance so that I 


circuits containing mainly X can 
often be ignored. 

This property of a coil may be used, like a capacitor, 
to separate steady currents from varying ones, in this 


case it is the varying current which is stopped while the 


pie 


pure 








ote 


Fig. 30. When first switched on the current through the coil 

will be less than the expected 2 A. because of additional 

resistance provided by the reactance of the coil. The current 

will rise quickly to the expected value as conditions become 
steady. 
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iron 
core 
R 





Fig. 31. If a second coil is positioned near one carrying an 
alternating current, a voltage will be induced in that coil and 
will cause a current to flow in any circuit connected to it. 
Provision of an iron core between the coils increases efficiency 
by directing more of the magnetic field produced by the 
primary coil to the vicinity of the secondary coil. 


Steady current is passed. Moreover, unlike with a 
capacitor, the separation is not complete, the resistance 
to varying Currents increases with increasing frequency 
but never becomes infinite, so, at any particular 
frequency the coil will pass both d.c. and a.c. with 
different apparent resistances or impedance. A coil used 
as a filter in this way is called a choke 

When an alternating current flows through a coil a 
varying magnetic field is set up round the coil and any 
wire near the coil, and in particular another coil wound 
round it, will have induced in it a voltage of similar 
frequency which will cause an alternating current to 
flow in any circuit connected to the coil (Fig. 31) 

This arrangement represents a transformer, but with 
such a simple system much of the magnetic field would 
be lost and it is usually necessary to provide an iron 
core, often of complex design, round which the coils 
are wound, to increase the efficiency. 

In a transformer the ratio between the voltage 
applied to the first coil, known as the primary coil, 
and the voltage induced in the second or secondary 
coil will be the same as the ratio of the numbers of turns 
in the coils. Thus if a transformer with a primary of 
2,500 turns of wire were connected to a 250 V. a.c 
mains supply a secondary coil of SO turns would 
produce a voltage of 5 V. 

One primary coil may be used to excite a number of 
secondary coils each giving different voltages, which 
can be higher or lower than the primary voltage 
depending only on the turns ratio (Fig. 32). If necessary 
secondary windings may be connected in series to 
provide a voltage equal to the sum of the individual 
voltages though correct polarity must be observed or 
the two voltages will oppose one another. 

In theory the current which may be drawn from the 
secondary coil of a transformer is limited only by the 
impedance of the secondary coil and in practice very 
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Fig. 32. One primary coil may be used to energize a number of 

secondaries providing a range of voltages greater or smaller 

than the primary voltage. The voltages in the various coils are 
proportional to the number of turns forming the coil. 


heavy currents can be drawn, and a_ transformer 
winding quickly damaged by overheating (W 12R). 
The design of the transformer will permit only a certain 
maximum current to be drawn without damage and 
this current should be clearly stated on the transformer 
If not so marked it is an indication that a transformer is 
overloaded when it is uncomfortably hot to touch 

In a transformer which was 100 per cent efficient, the 
primary reactance would be so high that no current 
would flow when no circuit was connected to the 
secondary. In practice a small current flows in the 
primary of all transformers. As current is drawn from 
the secondary the effective impedance of the primary 
falls and the current through the primary increases. In 
the case of 100 per cent efficiency the watts taken by 
the primary will be equal to the watts used from the 
secondary. Commercial transformers are often 90-98 
per cent efficient and are, therefore, economical devices 


Special Transformers 

In the transformers described above (Figs. 31 and 32), 
there is no direct electrical connection between the 
primary and secondary coils. It is, however, possible 
and considerably cheaper, to construct transformers in 
which the secondary coil forms part of the primary 
(Fig. 33). This arrangement is called an auto transformer 
in contrast to the double wound transformer described 
previously. It should be noted that in an auto trans- 
former there is a direct connection between primary 


and secondary 
OUTPUT. 
-O 


Fig. 33. In an auto transformer a part of the primary coil is 

used as the secondary. The wire forming the turns of this 

section may be of greater thickness to stand higher currents 
at the lower voltage. 





AC. 
SUPPLY 
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Plate Il. A variable transformer which will deliver up to 2 A. 

at any selected voltage from 0 V. to 270 V. from 240 V. mains. 

(By courtesy of the Zenith Electrical Co.—*Variac’ is a 
registered trade mark) 


Other special transformers include variable trans- 
formers in which the output voltage may be continu- 
ously varied by adjusting the number of coils effectively 
comprising the secondary winding (Plate II). Variable 
transformers are usually of auto transformer construc- 
tion 

Constant voltage transformers can also be designed 
in which the output voltage remains constant irrespec- 
tive of changes in the input voltage over a wide range 
These are particularly useful for operating electronic 
equipment in areas where the mains voltage is subject 
to fluctuations. The output from a constant voltage 
transformer may suffer considerable distortion from 
the input sine wave of normal pong current when 
the input voltage is very low o - high, but with good 
design this distortion may be ‘on to a minimum 
(Plate Il) 





Plate Il. A constant voltage transformer giving an output of 

up to 100 watts at 240 V. 1 per cent, when the input voltage 

is anything between 190 V. and 260 V. (By courtesy of 
4dvance Components Ltd.) 
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Fig. 34. Graphical representation of the output from a three 

phase generator. The three separate voltages, A, B, and C 

produced at the generator terminals (Fig. 35) are of the same 

frequency but separated by 120. The maximum voltage 

between any phase and earth (P) is the phase voltage and 
between any two phases (L) the line voltage. 


It should now be clear why alternating current is 
used for mains distribution Suppose 250,000 watts 
must be transmitted to a nearby town. This may be 
transmitted for example, either as 1,000 A. at 250 V 
or as 10 A. at 25,000 V. In any cable of resistance R& 
connecting th> two towns the power loss is |[2R watts 
and an obviously great economy can be made using th? 
high:r voltage. To make R small enough to transmit 
250 V. with equally little loss would require an im- 
possibly thick cable. No easy method exists for changing 
a high voltage to a low one with direct current but with 
alternating current transformers can be used to convert 
high voltages to low or vice versa with little wastage 
It is, therefore, common practice to generate electricity 
at th> power station at about 33,000 V. a.c., convert it 
to 65,000 V. or to 132,000 V. for transmission at low 
current across th: country and then distribute it 
locally at about 3,000 V. Before final distribution to the 
consumer the voltage is further reduced by a trans- 
former, one for a group of houses, to 250 V. The 
actual voltage from 220 V. to 250 V. arriving at any 
house depends upon the current, and th2 length of 
cable from the transformer to the house 


Fig. 35. Diagrammatic representation of the three coils of a 

three phase generator. As the generator rotates a voltage is 

produced in each coil in turn thus the three phases follow one 

another at equal intervals of 120 and appear in turn 
between AO, BO, and CO. 
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Fig. 36. The final stage in the distribution of electric mains. 

From the secondary of a three phase transformer, whose 

common point is earthed, three lines and a neutral originate. 

250 V. single phase may be drawn between any line and 

neutral, and the higher, line voltage, for industrial use from 
between any pair of lines. 


Three Phase Current 

Much of the difficulty beginners 
Studying mains supplies originates at the generator 
which is constructed with three interconnected coils and 
produces not a simple 50 cycle sine wave but three 
independent sine waves each being 120° behind the 
preceding wave (Fig 34). The generator has three 
output terminals, each connected to one coil and each 
providing one of the 50 c. waves. The common point 


encountered by 


of the three generator coils is earthed (Fig. 35). All 


transformers used subsequently have three similar 
windings and deal simultaneously with the three wave 
forms, o1 phases. The final distribution to houses ts also 
from a three phase cable from the local transformer 
whose common point Is again earthed. Consider now 
the voltages between various points of the system 

Let us assume that the voltage developed across each 
transformer coil used for final distribution, is 250 V 
This voltage will be a single sine wave and will 
appear between any of the points AO or BO or CO 
(Figs. 35 and 36) and therefore also between A or B or 
C and earth. This voltage is called the phase voltage and 
is that normally employed for domestic use. The 
earthed line is called the neutral. In some areas it ts 
earthed only at the transformer, in others, it is earthed 
at each consumer's premises. In either case the voltage 
between any neutral wire and earth should be zero and 
in practice will be a few volts at the most. The other 
connection to domestic premises ts from one of the 
lines A, B, or C, and houses are connected to one or 
other line so that a reasonable balance of consumption 
is obtained between phases This wire is termed the 
line and 250 V. exist between it and earth and full 
current may be drawn from it to earth as well as from 
it to the neutral. Shocks, therefore, can only be obtained 
from the wires connected to the line and only these 
wires should contain a switch in any mains circuit. If 
a switch controlling a light were fitted in the neutral 
wire supplying the light, although the circuit would be 
broken and the light extinguished by the switch the 
lamp holder would remain connected to the line and a 
dangerous shock obtainable between it and anything 
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Fig. 37. Since the neutral is earthed in most mains distribution 
systems, the phase voltage appears between any line and earth. 
It is, therefore, necessary to ensure that switches or other 
limiting devices are inserted in the line and not the neutral or 
else the apparatus will remain ‘alive’ even though switched off. 


connected to earth, such as a water pipe or a damp 
floor (Fig. 37). 

Consider now the voltage between two lines either 
AB, or BC or CA. From Fig. 34 it is clear that the peak 


Fellows of the 


The following concludes the list of Fellows elected 
to the Royal Society: 

Prof. Irene Manton.—Professor of Botany in the University 
of Leeds, Department of Botany. Distinguished for her 
studies on the ultramicroscopic structure of plants and for 
Studies on their evolution. 

Dr. Leo Marion, M.B.t.—Senior Director, National 
Research Council of Canada, and Director, Division of 
Pure Chemistry, Ottawa. Distinguished for his work in 
organic chemistry particularly in the field of alkaloids. 

Prof. Arnold Ashley Miles, c.8.e.—Director, The Lister 
Institute of Preventive Medicine, London and Professor of 
Experimental Pathology in the University of London. 
Distinguished for his contributions to bacteriology, and for 
his work on the mechanism of inflammatory reactions. (Prof. 
Miles is a member of the Scientific Advisory Committee of 
Laboratory Practice.) 

Prof. Douglas Geoffrey Northcott.—Town Trust Professor 
of Pure Mathematics in the University of Sheffield, Depart- 
ment of Pure Mathematics. Distinguished for his work in 
abstract algebra and its application to algebraic geometry 

Dr. George Joseph Popjak.—Director of the Medical 
Research Council Experimental Radiopathology Research 
Unit, Hammersmith Hospital, London. Distinguished for 
his work on lipid metabolism and for elucidating the 
biosynthesis of fatty acids and cholesterol. 

Dr. John Anthony Pople.—Superintendent of the Basic 
Physics Division of the National Physical Laboratory, 
Teddington, Middlesex. Distinguished for his work on the 
application of quantum mechanics to the explanation of the 
chemical and spectroscopic properties of molecules 
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of one wave almost opposes the peak of the other two 
and so the maximum potential difference between any 
two phases will be greater than between either phase 
and earth. In fact the voltage between lines, the /ine 
voltage is 1-73 times the phase voltage (440 V. in this 
case) and much industrial equipment is designed to run 
at this voltage using all three phases. Three phase 
motors are more efficient and have better power to 
weight ratios than single phase motors. However, 
440 V. could be dangerous in the home. 


Safety 

The importance of switching the live wire has already 
been pointed out and the necessity for similarly 
inserting a limiting resistance, capacitor, or choke in the 
live wire has been mentioned. Additionally it must 
always be borne in mind that such limiting devices 
limit only the maximum current, and when no current 
is flowing the voltage drop is zero and the full voltage 
appears at the output, providing the usual oppo‘ unity 
for shocks. The same applies for an auto transformer 
where in the case of the mains, the full primary voltage 
will appear between one of the secondary terminals 
and earth. 

Low voltages for experimental purposes should, 
therefore, always be derived from a double wound 
transformer, and as an additional safeguard, it is good 
practice to earth one terminal of the secondary to 
ensure a path to earth in the event of an internal fault 
resulting in a direct connection between primary and 
secondary. 


Royal Society 

Dr. Rutherford Ness Robertson. 
monwealth Scientific and Industrial Research Organization, 
Melbourne, and Professor designate of Botany, University 
of Adelaide. Distinguished for his contributions to plant 
physiology, particularly on salt accumulation and respiration 
and the ripening of fruits 


Executive of the Com- 


Dr. Salimuzzaman Siddiqui, M.8.e.—Director of the 
Pakistan Council of Scientific and Industrial Research, 
Karachi. Distinguished for his work in the chemistry of 
natural products and for his leadership in the promotion of 
research in Pakistan. 

Prof. Alec Westley Skempton.—Professor of Civil Engin- 
eering in the University of London, Imperial College of 
Science and Technology, Department of Civil Engineering 
Distinguished for his pioneering work on soil mechanics, 
particularly in relation to the shear strength and other 
physical properties of clays 

Prof. Michael James Denham White.—Professor of 
Zoology in the University of Melbourne, Department of 
Zoology. Distinguished for his contributions to animal 
cytology, particularly in relation to evolutionary processes 


Southern Analytical Exhibition 


Southern Analytical Limited are staging an open exhibition 
at the Hotel Russell, Russell Square, W.C.1, between 10 a.m 
and 5.30 p.m. on June 19 to 22 inclusive 

Two new instruments in the field of trace analysis and 
quality control by polarography will be on view, together 
with other devices having applications in continuous control 
of suspended solids in liquids and gases, colour control, gas 
purification, dissolved oxygen measurement and electro- 
deposition 
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APPARATUS AND DEVICES 


CONSTANT CURRENT 
SUPPLY FOR FILAMENT OR MERCURY LAMP SOURCES 


G. Elliott, B.Sc., A.R.IL.C. and J. A. Radley, M.Sc., (Lond.), F.R.LC., F.S.D.C. 


Industrial Research and Development Laboratories, Elgar Road, Reading, Berks 


HEN constructing experimental apparatus for 
measuring the absorption of light in coloured 
solutions or the fluorescence of solutions in ultraviolet 
light, it is often convenient to make a direct-reading 
instrument, in which the light output is converted by a 
photocell into a reading on a microammeter. However, 
fluctuations in the supply voltage can then cause 
variations in light output, which are troublesome when 
making accurate comparisons between samples. A 
balanced system, as used in some commercial spectro- 
photometers and fluorimeters, guards against lamp 
fluctuations, but is more complex in construction and 
does not have the advantage of the direct reading of 
output. The direct reading facility can be very useful 
when rapid readings on a large number of samples are 
required 
Mercury lamps may be operated from either a.c. or 
d.c. supplies. On a.c. supply a constant voltage trans- 
former may be used for stabilization, but we have 


' 
it~ sen +230v 


observed that the mercury arc is still prone to flicker 
and vary slightly in light output, even when a long 
warming-up period is allowed. This fault may be partly 
accounted for by the sinusoidal variation in the supply 
voltage and the tendency of the arc to extinguish as the 
voltage passes through zero 
To avoid this difficulty, 
experimental fluorimeter, we decided to use a dc 
supply for the mercury lamp and the stabilizer circuit 
shown in the figure was adopted. Provided that all 
wiring and component parts are well insulated from 
earth, there is no need to use an isolating mains trans- 
former, and the bulk of the unit is then considerably 
reduced, although a small transformer for the valve 
heaters is required. The circuit described below was 
designed to act as a constant-current source for a 
Siemens-Ediswan 125 watt mercury lamp type MB/D. 
The constant-current mode of operation was considered 
to be an advantage over the constant-voltage system 


when constructing an 
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when supplying a mercury lamp. With a constant 
voltage supply the current through the lamp falls during 
the warming up period, and so requires frequent 
adjustments of the series resistor R4. When a constant 
current supply is used, the lamp current may be set at 
the operating value from the beginning and no further 
adjustments are necessary, the voltage across the lamp 
being automatically adjusted to the correct value. 


The d.c. 
rectifiers, MRI, 


supply is provided by three selenium 
MR2, MR3, in parallel and a large 
value electrolytic capacitor, Cl, for smoothing. The 
control system uses three 6AS7G valves, V ;, V>, V5, in 
parallel. The grid potential of these control valves is 
regulated by the amplifier valve V ,, which maintains a 
constant potential across the series resistor R4 in the 
load (i.e. a constant current flowing through R4). The 
valve V; provides a standard voltage reference. The 
current required is set roughly by adjustment of R4 and 
fine adjustments are made by R2I, in the cathode 
circuit of V4. Any change in the current flowing 
through the ‘lamp and R4 alters the grid- cathode 
potential on one triode section of V4, the potential 
variation is amplified in the other triode section and 
applied to the control grids of V , » and V,. The 
change in grid voltage is in the correct het to vary 
the impedance of the regulator valves and restore the 
original current flowing in the lamp circuit. The starter 
relay ensures positive striking of the lamp when first 
switching on, the charging current of the capacitor C3 
causing the relay contacts to close for a short period, 
shunting the control valves V ;, V>, V3, which normally 
have a voltage drop of about 100 V. If the lamp fails 
to strike, the leads are reversed, to obtain the correct 
polarity. The circuit will provide a current of 0-7 to 
0-75 A. suitable for the running of a 125 watt mercury 
lamp. The series resistor R4 must be capable of carrying 
the maximum lamp current without overheating, and 
we find it convenient to use a multiple-stud switch, 
which brings in resistor sections as required. The 


resistor sections at the high resistance end of the control 
do not need to carry the maximum rated current and a 
rating of 0-5 A. is quite sufficient. The resistors RS to 
R16, associated with the control valves, are used to 
prevent any tendency for parasitic oscillation. 

The power supply described is also suitable for 
operating filament lamps of 110 V., 50 to 75 watt 
rating. Lower voltage lamps will require a large value 
of series resistor R4. This type of stabilized supply is 
particularly useful in applications where the 100 c/s 
modulation of the light source, produced by an a.c 
supply, is objectionable, and batteries are inconvenient 





Components 
List for Constant Current Regulator 


A British equivalent of 
the 6AS7G, used for 
V> and V3, ts 
available. This 
6080. (M.O 
Ltd.) 


Ri, R2, R3. 20,2 w 
R4, 200 ohm variable, 
1-5 to 0-5 amp. or Vi 
stud switch with now 
number of small is the 


resistors 

R5, R6, R7, R8, RY, 
R10. 47, | w 

Ril, R12, R13, R14 
R15, R16, 100, 4 w 

R17, R22, 10 K., 2 w 

R18, 15S K.2w 

R19, R20, R24. 470 K 
bw 

R21, 20 K. variable 

R23. 1 M.4w 

R25,6-8K.,5w 

Vi, V2, V3. 6AS7G 

V4. 12AU7 

V5. 85A2 

MRI, MR2, MR3, 
RM4 selenium rec- 
tifiers 


SW. Double pole mains 


switch 


Valve Co., 


Cl, 300 to 500 mfd 
350 V. electrolytic 

C2. 0-1 mfd 

C3. 4 mfd, 350 V 
electrolytic 

l Mercury 
MB D 


lamp 


1.000 to 2,000 
contacts 


Relay 
ohm coil, 
normally open 


A. 0-1 A. DA 


meter 


T. Heater transformer 
230 V. input, 6-3 ¥ 
7°5 A., 6:3 V LA 
output 











Wet-Strength-Improved Filter Paper 
by A. W. Billitzer, M.Sc. 


PF icod: R paper, of qualitative or quantitative grade, 
tends to tear very easily even when supported on a 
Buchner funnel, under certain conditions (hot, strongly 
acid solutions; cold clogging slurries requiring heavy 
suction) 


When filter paper of greater wet-strength is required 
and none of the hardened variety is in stock, all 
normal filter papers can be treated to give them 
greater wet-strength 

A circle of the required diameter is dipped for a 
few moments in concentrated nitric acid (commercial 
grade s.g. 1-4 is satisfactory) contained either in a 


measuring Cy linder whose height equals the diameter of 


the circle or in a Petri dish cover. The treated paper is 
immediately immersed in running water and washed 
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for some minutes after which it can be placed in the 
funnel. The paper has shrunk slightly during the acid 
treatment and comes out of the washing water in a 
very limp condition. Neither ash nor acid content of 
the paper changes 

Treated paper cannot be stored, except if it is washed 
in running water for at least an hour, otherwise it will 
soon become brittle on drying 

The nitric acid used for treating the paper can be 
returned to the stock bottle 
ACKNOWLEDGMENT.—The writer desires to record his 
thanks to the Managing Director of Becker Pty. Ltd., in 
whose research laboratories at Dudley Park, South 
Australia, this work was carried out, for permission to 
publish this note 
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LABORATORY APPARATUS AND 
MATERIALS EXHIBITION 


This is the second Laboratory Apparatus and Materials Exhibition, sponsored 
by Laboratory Practice and organized by U.T.P. Exhibitions Ltd, All the pro- 
ducts and materials on show are limited to those specially for use in all types 
of laboratory. In addition a comprehensive series of lectures on recent advances 
in laboratory techniques by specialists in their field will be given throughout 
the entire run of the exhibition, the full programme for which appears later in 


this special supplement. 


Practically every possible laboratory requirement witl be available for exam- 
ination, study, comparison and selection as will be evident from the following 


descriptions of exhibits. 


Aimer Products Ltd. (Stand 7). 

Chromatography apparatus will be on show. Much has 
been done to improve upon the efficiency of this apparatus, 
with the minimum amount of cost. The fraction collector, 
which can be adapted for single or double track collections 
and drop countings, is still the most reliable of its kind, and 
almost foolproof. It can be left for many hours without 
attention, a normal 60 volts high tension battery being 
incorporated in the mechanism so that, should the electric 
current fail or be inadvertently cut off, it is automatically 
switched over to battery operation until such time that the 
mains current is resumed. It will then cut out the battery 
and switch back to normal working. This safety device 
allows the fraction collector to be left in operation during 
the week-end unattended, and this is frequently done in 
hospitals and research establishments. 

In addition to the chromatography equipment there will 
be other pieces of apparatus of interest, such as an improved 
electrophoresis tank and power units; a modified Haldane 
CO> apparatus, to the design of Dr. Moran Campbell of 
the Middlesex Hospital. This latter instrument is invaluable, 
for diagnoses can be carried out at the patient’s bedside and 
accurate results be obtained in a few minutes. The accuracy 
and simplicity of this instrument is quite remarkable. 

Heart perfusion, microchemistry and other exhibits will 
be found of interest to the visitor and individual attention 
and a hearty welcome is extended to all who come to this 
stand. 


Analytical Measurements Ltd. (Stand 41). 
Analytical Measurements Ltd. manufacture a complete 
range of pH meters, which they will be exhibiting 

These comprise the analytical pocket pH meter complete 
with leather carrying case, buffer kit, etc., making possible 
instant pH readings anywhere; two laboratory pH meters, 
which have a big scale of 7 in. in length, calibrated 0-14 pH, 
the most recent of these being the Redox pH meter, which 
enables both pH and Redox measurements to be made 
simultaneously without changing or removing either the 
pH probe unit or platinum electrode, but merely by turning 
a switch; the Model 3/R recording pH meter of exclusive 
design which gives permanent pH record without any use 
of ink. 

All the above instruments are supplied with the revolu- 
tionary pH probe which combines both reference and glass 
electrode as one unit. 
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Modcl 3/R recording pH meter by Analytical Measurements Ltd. 


Anderman & Co. Ltd. (Stand 32) 
Porcelain, glassware, chemicals, refractories, electric stirrers 
but with a difference—will be featured on this stand 

The porcelain will be the famous Royal Berlin porcelain 
with its unequalled resistance to thermal shock and chemical! 
attack. Many of the items shown will be of unusual design, 
their manufacture only being possible in this fine grained 
porcelain. Many items of interest to the chemist with 
problems involving filtration will be on show 

Jena glassware for laboratory use will be shown including 
the famous G20 glass with its high resistance to chemical 
attack. Included will be apparatus for paper chromatography 
and micro apparatus for the determination of sulphur and 
halogens. 

Details of the famous Merck chemicals and reagents will 
be available. Messrs. Merck of Darmstadt manufacture a 
range of over 6,000 chemicals including items for use in gas 
chromatography, paper chromatography and their famous 
pH papers covering a range 0-5 pH to 13-0 pH. 

Refractory tubing and shapes for many purposes will be 
on view and these wil! be of particular interest owing to the 
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range of sizes available and the very close tolerances to 
which they can be supplied. The price of these materials is 
extremely competitive 

The Anderman variable speed stirrer will be demonstrated 
and visitors can test the high torque obtainable at all speeds 
by use of the multi-tapped transformer control, The stirrer 
can be used at speeds ranging between 60 and 7,000 r.p.m 
and a complete range of stainless steel paddles is available 
to use with it 

The exhibits on the Stand will be shown on laboratory 
furniture manufactured and supplied by Lewis Products 
Limited of Hythe, Kent 


Associated Electrical Industries Ltd. (Stand 52). 
AEI Instrumentation Division will be exhibiting items from 
the Metrovac range of high vacuum equipment. This 
includes rotary and diffusion vacuum pumps, gauges, valves, 
baffles, vacuum plumbing, vacuum coating plant and vacuum 
furnaces 

The principal exhibit will be a ‘Do-it-Yourself > pumping 
unit which enables vacuum plant users to plan and build, at 
minimum cost, a pumping plant which will satisfy their own 
particular requirements. It also allows the plant to be 
modified or enlarged at a later date, as requirements change, 
or as finances allow. Basis of the unit is a 38 in 36 in 
20 in. steel cubicle into which may be built a number of 


alternative components selected from a wide range of oil 
diffusion pumps, rotary pumps, valves and gauges, depending 
upon the performance required from the completed plant 


Charles Austen Pumps Ltd. (Stand 42). 

This company has had over 30 years experience in the 
design and manufacture of smal! diaphragm air compressors 
and pumps, suitable for the majority of gases and liquids, 
and a comprehensive range wil! be displayed. 

These smal! oil-free compressors have many applications 
in laboratories and are in use throughout the world. They 
are very compact, quiet and can run unattended for long 
periods. Pressures up to 50 p.s.i. are obtainable with a 
displacement of 0-92 cu. ft. hr. (of oil-free air); pumps can 
also be used for vacuum purposes with a maximum dis- 
placement of 28 in. of mercury. All pumps are mounted on a 
motor built to British Standard Specification 170. 

Among the exhibits will be the MU.19 Type 60 double 
ended compressor, which can have the pumps connected in 
parallel, in series, or used independently. Also there will be 


The Charles Austen Dymax MK.1 pump. 
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three examples of the Dymax: the MK. I driven by a series 
wound motor with a variable speed rheostat mounted in the 
base; the MK. II driven by a totally enclosed shaded pole 
motor, which is recommended for applications requiring the 
unit to run continuously with minimum variations in the 
pumping rate; and the MK. IIA atmospheric pump built to 
D.S.1.R. recommendations for the measurement of atmo- 
spheric pollution 

In addition there will be three types of liquid pumps 
centrifugal with pump and impeller of nylon filled bakelite, 
centrifugal with neoprene impeller and bronze pump body; 
and a diaphragm type. Each of these is made in various 
styles for specialized uses, which include circulating, agita- 
ting, mixing, filling, transferring of liquids including light 
oils, mild corrosives and boiling water. Flow rates of 
0-1,000 g.p.h. can be catered for 

A recent addition to the company’s range of centrifugal 
pumps ts the C.16 300 MK. IIL. This has been designed to 
meet the handling of corrosive fluids which attack stainless 
steel. The pump is constructed of nylon-filled bakelite (which 
may be coated with epoxy resin paint if required) and uses 
P.T.F.E. nylon, neoprene or P.V.C. components where 
necessary. The motor shaft is extended in titanium and the 
motor bearing is protected from any leak through the seal 
by a spinner and a P.T.F.E. facing 


Baird & Tatlock (London) Ltd. (Stand 40). 

Baird & Tatlock (London) Ltd., in conjunction with their 
Associate Companies, Hopkin & Williams Ltd. and W. B 
Nicolson (Scientific Instruments) Ltd., will be exhibiting a 
representative range of new products, as well as some 
already well-established equipment 

BTL exhibits will include the new Bara autoclave, the 
wide range oven, the laboratory glassware drying cabinet, 
an anhydric incubator and also a water jacketed incubator, 
the manually operated Karl Fischer apparatus for moisture 
determination, the Bara laboratory shaker for use with 
bottles or racks, the semi-micro zone melting apparatus for 
the refining of small amounts of organic compounds to a 
degree of purity, the hotplate magnetic stirrer Mark II, the 
titration stand for six burettes, a micro angle centrifuge, 
an infra-red heater, the Stabilec oven and the new all-glass 
laboratory still. 

The Analmatic dispensing pipette fcv the rapid and 
accurate delivery of liquid volumes from | ml. to 100 ml., 
the Analmatic proportioning pipette working on the Wooton 
pump principle and of particular interest to those concerned 
with blood-sugar and blood-urea analysis, the Van Slyke 
apparatus for manometric gas analysis, using the new 
magnetic stirring device, and the BTL anaerobic jar will 
also be shown 

Two prototypes in the BTL general instrument range will 
be exhibited. The new bench centrifuge, incorporating 
advanced ideas in both design and construction embodying 
new manufacturing techniques to provide a general purpose 
centrifuge of high performance and good appearance at a 
reasonable price; the Universal water bath with many new 
features of design and operation. 

A section of the BTL Stand will be devoted to a selection 
of equipment and apparatus for chromatography and this 
will include a new two-dimensional sheet tank, the desalting 
apparatus, the electrophoretic horizontal tank and power 
pack and the electrophoretic densitometer. The new centri- 
fugal chromatograph with separate attachments for both 
discs and strips will be one of the major attractions. 

Baird & Tatlock (London) Ltd. are agents in this country 
for Torbal balances and a selection of these unique and 
extremely interesting balances will be on display, together 
with a demonstration model. 

The Laboratory Fittings Division will be represented by 
a set of prototype wooden underbench units supporting a 
direct-laying bench top. 

Hopkin & Williams Ltd. will be represented by Analar 
laboratory reagents, ranges of special purpose reagents and 
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B.T.L. Bara laboratory shaker. 


also new laboratory chemicals including the Karl Fischer 
catalyst (N-Ethylpiperidine). 

Information on Difco bacteriological culture media will 
also be available. 

A representative selection of school science equipment 
manufactured by W. B. Nicolson (Scientific Instruments) 
Ltd., including the Van de Graaff electrostatic generator, 
and a light box and colour mixing apparatus together with 
a light track board, will be shown. 


C. Baker Instruments Ltd. (Stand 35). 
The exhibit of C. Baker Instruments Ltd. wil! consist of 
microscopes and accessories. The new Patholette range of 
microscopes will be of special interest. This instrument is 
entirely new in conception and design and is already proving 
very popular, and is likely to prove an important landmark 
in the history of microscope design. The usual rack and 
pinion focusing has been dispensed with and replaced by a 
much more reliable and longer lasting lever and scroll! 
mechanism. The course and fine adjustment knobs are 
concentric and rotate on a vertical axis, which gives an 
unusually comfortable working position. The focusing 
slides are hardened ball-bearing slides of very great width 
which gives the microscope unusual rigidity. There is a 
comprehensive range of accessories 

The new Microplan 40 objective will also be shown 
This is an objective with a completely flat and anastigmatic 
field, so that the whole object appears equally sharp all over 





Baker Metalette inverted metallurgical microscope. 
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All Baker objectives are now in spring receding mounts to 
protect the lenses and the slides from damage. 

Bakers will also be showing their Metallette metallurgical 
microscope. This is an inverted instrument similar in general 
design conception to the biological! Patholette. It has built-in 
lighting and a gliding mechanical stage. 

Series 4 research microscopes will be shown with the 
Trilux condenser, which enables light field, dark field and 
phase contrast techniques to be used without changing the 
condenser. The Series 4 microscope stand is also shown 
equipped as an interference microscope. Interference 
microscopes are used in several branches of research work 
to establish concentrations of proteins in cells, and to 
measure the density of material in various parts of sections 
of man made fibres. 


Barlow-Whitney Ltd. (Stand 54). 

Barlow-Whitney will be exhibiting an interesting selection 
from their wide range of smaller process heating and testing 
equipment, as extensively used in laboratories, research 
establishments and technical colleges for experimental 
purposes and pilot production applications, including the 
following typical items: humidity and constant temperature 
cabinets, laboratory ovens for drying, curing and other heat 
processes, electric muffle and tube furnaces in various sizes, 
small vertical vacuum ovens, a display of moulded electric 
heating elements in various shapes for experimental rigs 
requiring temperatures to 1,200°C., a vertical crucible 
melting furnace for temperatures to 1,000°C., other melting 
pots suitable for zinc, lead, tin, waxes, etc., heavy-duty type 
electric hotplates and other heating devices 


Boro’ Laboratories & Appliance Co. Ltd. (Stand 30). 
On this stand will be seen a comprehensive range of labora- 
tory glassware—E-Mil, Davisil, Firmasil, Monax and Pyrex 
Temperature controlled water baths, centrifuges, sampling 
outfits, insulated carrying cases, filter papers, Oxoid prepara- 
tions, thermometers and anodized aluminium test tube 
baskets 
Plastic laboratory ware in polythene, polystyrene, nylon, 
and P.V.C. etc. will also be shown 


British Drug Houses Ltd. (Stand 24). 
While the B.D.H. stand will indicate something of the range 
of the Division’s activities, enquirers will find the current 
catalogue offers a choice of products and an amount of 
information about them which are even more extensive than 
in previous editions. Including ANALAR and M.A.R 
products, specifications of purity are now given for nearly 
two thousand substances, with formulae, molecular weights 
and liquid densities throughout the catalogue in addition 
In particular, the biochemical section has been greatly 
enlarged; and materials for liquid and gas chromatography, 
solvents for spectroscopy, concentrated volumetric solutions, 
ion exchange materials, molecular sieves are examples of the 
newer products which have become available to laboratories 
in steadily increasing variety during the last few years 
Equally, recent years have seen rapid and extensive 
developments in the production of pure chemicals for direct 
industrial use. For special fields of industry B.D.H. supply, 
in addition to general organic and inorganic chemicals, 
fluorides in very large quantities, selenium and tellurium 
compounds, and salts of caesium and uranium. Visitors 
interested in technological applications of pure chemicals 
are welcome to discuss their problems at the B.D.H. Stand 


Donald Brown (Brownall) Ltd. (Stand 16). 
This specialized range of fittings has been progressively 
developed to cover the whole field of laboratory requirements 
The popular Brownall ‘plastic coat’ finish effectively 
resists attack of acid, alkali and solvent fumes, vapours and 
liquids, this coating has an epoxy resin base and is available 
in black and colours. 
All control handwheels and levers are chemical! resistant 
plastic mouldings shaped for each service and incorporating 
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Donald Brown (Brownall) three-way water tap standard. 


colour discs, thus allowing for sight and touch identification 
The handwheels are also designed to shroud the spindles of 
the various valves and cocks for protection, appearance and 
cleanliness and a further desirable feature is the ease with 
which they can be removed for maintenance of glands and 
valve washers 

The valves used for the various services have all been 
developed for these services and brief details are as follows 

Water.—Valve parts conform to B.S.1010/1959  speci- 
hication 

Gas.—Cocks of generous dimensions with spring loaded 
plugs give long service with safety and minimum mainten- 
ance, the safety feature being achieved by the spring 
loading maintaining pressure between plug and body 
sufficient to resist the cock being accidentally knocked on 

Compressed Air.—The needle valves used employ a large 
diameter spindle for long life and fine control incorporating 
a Stainless steel taper needle and P.T.F.E. gland 

Vacuum.—The standard cock is a well-designed product 
with spring loaded plug and will give good service on genera! 
laboratory application; if however solvents or similar agents 
are to be met which would weaken the grease seal it is 
recommended that the diaphragm valve be used instead 
This latter is manufactured for bench top as well! as under 
bench use, and is based on established design 

Steam.—Services are controlled by needle valves of 
basically similar design to the compressed air valves but 
having special spindles and a strainer at the inlet to protect 
the valve and seat 

Valves for all services are available with extended spindles 
for bench front control and fume cupboard application, the 
spindles use a patented decoupling joint and are readily 
adjustable between 20 in. and 30 in. 

The Brownal! water jet vacuum pump now incorporates a 
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P.T.F.E. non-return valve; more and more undertakings are 
using bench water standards which make provision for the 
attachment of the water jet pump by wing nut so that it may 
interchange with plain nozzle or metering valves. 


Burroughs Wellcome & Co. (Stand 62). 
This exhibit will feature the Agla micrometer syringe which 
is a precision burette or syringe capable of measuring fluids 
with an accuracy of +0-00005 ml. The syringe may be used 
in a wide variety of techniques; for example, in vapour 
phase partition chromatography the syringe enables small 
measured volumes of liquid to be introduced into the 
V.P.C. apparatus. Where large numbers of titrations are 
required, e.g. blood sugar estimations, the instrument 
provides a convenient and accurate micro-burette. The Agla 
micrometer syringe may in fact be used for all operations 
requiring the accurate measurement of very small volumes 
of liquid 

While the exhibit cannot feature every one of the many 
Wellcome diagnostic and laboratory reagents, a special 
display will be devoted to V.D. reagents and the range of 
Wellcome streptococcal grouping sera 


Camlab (Glass) Ltd. (Stand 49). 

Camlab (Glass) Limited last year secured the United 
Kingdom agency for thin-layer chromatography according 
to Drs. Stahl and Mangold, manufactured exclusively by 











Camlab microhydrogenation apparatus. 


LABORATORY PRACTICE 











Messrs. Desaga of Heidelberg. The excellent reception 
accorded this equipment after the last LAME Exhibition has 
prompted the company to display this method again. The 
technique may be defined as quick adsorption chromato- 
graphy separating micro quantities in periods of not more 
han 30 minutes using a path of approximately 10 cm. The 
main applications are: the separation of lipothilic sub- 
stances and weakly polar steroids, comparison of natural 
and synthetic mixtures, determination of the progress of 
organic chemistry reactions, etc. 

A new series of water and oil circular thermostatic baths 
developed by Dr. Hésli of Switzerland is being distributed 
by Camlab (Glass) Limited. They are manufactured from 
pressure cast aluminium | cm. in thickness. The accuracy 
of the water baths is | per cent over the range, while that 
of the oil bath is + 2 per cent. The company are also 
distributing, from the same source, a micro hydrogenation 
apparatus to determine the double bond linkages of un- 
saturated hydro-carbons (according to the recommendations 
of Clausson-Kaas and Limborg—Reference ACTA Chim. 
Scand., 1947, 884). 

The Struer’s dispenser will again be on show. This 
instrument, invaluable to pharmaceutical manufacturers, 
offers an extremely high accuracy and has controls for 
selecting volumes and delivery speeds. Features of the 
dispenser are the ease with which it may be incorporated 
into production lines, combined with a robust construction 
that requires minimal maintenance. 

New items of interest to clinical, educational, industrial 
and research laboratory personnel! include: (@) a range of 
plastic-dipped wire test tube racks, which are particularly 
suitable where moderate sterilization up to 140°C. is 
required, (b) a recently developed series of fraction collectors, 
incorporating many refinements not hitherto available, and 
(c) a variable speed, three dimensional shaker, of extremely 
robust construction, which is capable of agitating anything 
from a Winchester quart bottle—to conical] flasks in series. 

The display of lampblown glassware will feature an 
entirely new conception of semi-micro preparative equipment 
for organic chemistry, together with a selection of Camlab 
high vacuum stopcocks, multi-purpose semi-micro prepara- 
tion sets, and examples of the highly specialized glassware 
produced to individual specifications. 

An allied company, Camlab (Medical) Laboratories Ltd., 
has been formed to supply disposable blood collection tubes, 
charged with the appropriate anti-coagulant. Three types of 
tubes are already being distributed, i.e. E.D.T.A., urea and 
prothrombin, and biochemical and sugar determination 
tubes are about to be marketed. 


Catalin Ltd. (Stand 43). 
Catalin atomic models comprise two basic types, viz. Catalin 
covalent models and Catalin ionic models. Hitherto the 
former type have been referred to as Catalin molecular 
models. Both types are available in the form of sets or as 
individual components. The model atoms, in both cases, 
also the base for the ionic system, are fabricated from durable 
Catalin cast phenolic resin and characteristically self- 
coloured according to their position in the periodic table. 
The original Catalin covalent models were designed by 
the Chemical Research Laboratory, Teddington, after the 
Stuart pattern and comprise spheres accurately truncated to 
give bond angles and bond lengths based upon up-to-date 
physical data. Their spherical radii are based upon Van de 
Waal’s radii reduced by approximately 20 per cent in order 
to allow for ease of distortion of the atom at the limit of its 
Van de Waal’s radius—these reduced Van de Waal’s radii 
being in line with the practical experience of such factors as 
Steric hindrance. Molecules are formed by connecting the 
atoms by means of hard rubber pegs. Where unsaturated 
bonds occur, free rotation is prevented by means of steel 
locking pins. Until recently the range consisted of 25 model 
atoms incorporating eleven elements in different valency 
states. Additional atoms have been designed to extend the 
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Catalin covalent model of the structure of cholesterol. 


scope of existing model atoms and to double the number of 
elements. 

Catalin ionic models are based upon a novel system 
devised by Mr. J. E. S. Whitney, Comprising model simple 
ions and or complex ions, made from the Catalin covalent 
model atoms, threaded upon vertical or angled rods which 
are adjustably mounted upon cross rails which, in turn, are 
adjustably mounted upon parallel side rails locating upon 
a rigid base. The simple ions consist of drilled spheres 
dimensioned upon the Pauling ‘Crystal’ radii on a scale 
similar to the covalent atoms, i.e. 1 cm. equals 1 A. Simple 
electro-negative ions are fabricated from _ transparent 
material in order to accentuate contrast in electrical states 
and to impart a degree of transparency to certain models 
Electro-positive ions and neutral atoms are fabricated from 
opaque material. The vertical position of ions upon the rods 
is achieved by natural packing aided, where necessary, by 
spacers cut from polythene sleeving. Models of ionic salts, 
classical simple packings from uniform spheres and other 
crystal structures may be rapidly and easily constructed in 
close packed, exploded or cleft forms in any desired aspect, 
or in idealized or defective states 

Apart from the modelling of specific salts for teaching or 
research in the field of inorganic chemistry, this system is 
designed to function as a three dimensional blackboard for 
the crystallographer, thus it should prove an invaluable tool 
for structural physicists, metallurgists and mineralogists 

To facilitate appreciation of three dimensional! structural 
concepts this system of ionic modelling can be introduced 
into teaching curricula at an early stage by considering such 
simple structures as the alkali metal halides. It can then be 
progressively utilized through the student's career, not only 
by the construction of more complex models, but as a 
background to the appraisal of such factors as periodicity, 
the influence of bond characteristics upon inter-atomic 
distances, co-ordination, radius ratio effect and the influence 
of electrical and valency states upon ion size 

A range of models of inorganic and organic structures, 
together with standard sets, will be displayed 


Communication Systems Ltd. (Stand 37). 

This company is exhibiting the C.S. crystal chronometer, 
an all-electronic precision pulse source contained within a 
small physical unit. 

The standard chronometer produces three square wave 
pulses at intervals of 1, 30 and 60 seconds respectively, but 
other or additional pulse output rates can be provided. For 
example, a chronometer on a research ship provides outputs 
of 50 p.p.s. for power generation synchronization, and 
1,000 p.p.s. for oscilloscope time base triggering. Similar 
facilities but based on sidereal or universal time, at will, 
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are provided for use with a large interferometer telescope 
The chronometer is also providing a 20 milli-second ‘marker’ 
for use in electro-cardiographic study. This can be applied 
simultaneously and in time phase to a large number of 
recording instruments. 

The chronometer is also being used as a pulse source for 
telephone call timing, digital clocks and counters; as a 
master time controller in television studios; for synchronizing 
sound and vision in film work; as a constant frequency 
source in laboratories, and as a portable survey chronometer. 
The chronometer employs a crystal-controlled oscillator 
to generate a basic frequency which is fed to a series of 
binary dividers. The outputs of the binary dividers are fed 
to separate pulsing relay circuits to produce pulses at the 
required intervals. The special circuits are completely 
transistorized and make extensive use of printed circuit 
panels of the plug-in type 

Frequency stability is achieved by operating the crystal 
over a particular part of its characteristic. This compensates 
automatically for fluctuations in the crystal frequency due 
to normal daily temperature changes. Where the daily 
temperature variation is excessive, or wide differences in 
temperature are encountered from day to day, as in airborne 
or shipborne installations, the chronometer employs a 
thermally compensated crystal oscillator. This operates 
inder a new principle requiring neither heaters nor thermo- 
Stats and, in consequence, consuming no extra power. It 
tolerates a greater fluctuation of temperature for a given 
time accuracy target. Alternatively an appreciably better 
time stability would be possible in more constant ambient 
temperatures. For still higher precision, special crystals and 
a combination of compensation circuitry with oven control 
are used 


Cooke, Troughton & Simms Ltd. (Stand 64). 

The M12 metallurgical microscope will be exhibited in two 
of its forms, the simpler with monocular body and detachable 
mechanical stage and the more advanced with binocular body 
and mechanical stage. Magnifications range from 18 « to 
1,000 * . 

The M13 Cooke-McArthur microscope, well established 
as a portable field instrument (dimensions 4 in. 24 in 

2 in., weight 1 Ib.) will be exhibited in its laboratory réle 
with mains light, aplanatic condenser, dark ground attach- 
ments, fluorite and oil immersion objectives, and working 
with a closed circuit television system. Magnifications range 
from 60 = to 2,000 

The M15 biological microscope will be exhibited in two 
of its many forms. In its simpler form it is as a student 
microscope, and will be shown with a monocular body, 
triple revolving objective changer, plain stage with con- 
denser sleeve, bi-focal condenser and built-in mains light. 
In its more advanced form it is being exhibited with bino- 
cular body, quadruple revolving objective changer, mechani- 
cal stage, substage focusing unit with trip-out top lens 
condenser and external high intensity light. Magnifications 
range from 18 « to 1,000 

One of the Cooke range of standard research microscopes 
fitted for phase contrast microscopy over a magnification 
range of 40» to 4,275 » will be on show. 

The M61 stereoscopic microscope is the Greenhough type 
instrument and is to be exhibited for use with transmitted, 
incident, and polarized light. With a choice of four objectives 
and five eyepieces, magnifications range from 8-75 to 
200 « and fields of view from 1 mm. to 20 mm. 

The M66 stereoscopic microscope differs in design from 
the conventional form of stereoscopic microscope. In place 
of twin objectives, inclined inwards so that the optic axes 
meet in the plane of the specimen, one objective is used, and 
the optical system in the body of the microscope (consisting 
essentially of two pairs of Galilean telescopes viewed in 
rotation from either side and a straight-through position 
when the telescopes are out of circuit) passes right and left- 
handed images to the eyepieces to produce a sense of depth. 
There are five different magnification positions with each 
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The Cooke-McArthur microscope. 


objective and pair of eyepieces. A choice of two objectives 
and three pairs of eyepieces give a magnification range of 
2:5= to 80. The magnification used is indicated on the 
right hand side of the body. The instrument will be exhibited 
on a pillar stand, but there are several variations, i.e. with 
or without magnification changer, with incident or trans- 
mitted light, with base and limb 

The 35 mm. colour snap camera is one of many photo- 
micrographic and time lapse cameras soon to be available 
and is particularly suitable for use with the M12 and M15 
series microscopes. Some examples of work carried out with 
this camera under normal! working conditions may be seen 
at the Stand 

As agents for Struers of Copenhagen, Denmark, we are 
pleased to be exhibiting the Disa Electropo! and the DP IV 
polisher, two of Struers range of polishing machines 
Demonstrations will be given of this rapid and, in one case, 


fully automatic method of quick, clean, trouble-free 
polishing 

Coulter Electronics Ltd. (Stand 59). 

Among the exhibits on display will be the following 


Coulter counter Model A (illustrated) which is already in use 
in over 1,500 hospitals and laboratories throughout the 
world wherever fast, accurate, counting and size analysis of 
subsieve particles (250-0-25 microns) are required. Present 
uses include blood-cell counting and cell size analyzing, 
counting and sizing of bacteria and tissue-culture cells, and 
the size analysis of a wide variety of products in the chemical, 
petroleum and foodstuffs industries 





Coulter counter Model A. 
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Model B has twin ‘threshold’ circuits to give immediate 
counting of particles lying between two size levels instead of 
above a single size level as in Model A. A ‘graph-out’ 
attachment can be fitted to this instrument to provide an 
automatic plot of number v. size over a volume range of 
approximately 80:1. This is of particular use in bacteriology 
and tissue culture work. 

A new exhibit, Mode! D, has been specifically designed 
for routing blood cell counting. Although this model 
incorporates all the proven features of Model A to ensure 
reliability and accuracy, it has been possible, by limiting the 
range of the instrument and using modern construction 
techniques, to produce an instrument at a considerably 
lower cost than Model A. 


Alfred Cox (Surgical) Ltd. (Stand 27). 

This company will again be featuring in their display the 
unique laboratory glassware cleanser Haemo-Sol. Over the 
last 12 months, this product has been adopted for regular 
use by hospitals, research laboratories and kindred establish- 
ments throughout the Commonwealth. In addition to a 
comprehensive array of necropsy equipment, including post 
mortem and organ dissecting tables, a new container is 
offered for the fixing and storage of brains. It is practically 
indestructible, is fitted with a depressed lid which permits 
of close stacking and consequent conservation of space 
Provision is made for free suspension of the brain with no 
possibility of distortion. The container is made of specially 
selected material which is impervious to all preservatives 
other than those containing alcohol or chloroform. 


F. Darton & Co. Ltd. (Stand 29). 
Included in the exhibits on this stand will be: 

Temperature recorders, pressure recorders.—These are 
portable and inexpensive instruments which need no 
installation, Mercurial barometers, brass cased aneroid 
barometers, hygrometers of various sizes and types. Meteor- 
ological thermometers and rain gauges. Manometer single 
tube type (precision). Test bench barometer reading to 
infinite altitude. 

Among the new products to be shown will be: precision 
manometer for pressure, vacuum or differential pressures 

Hair hygrometer for works and factories with 8 in. dial 
It also indicates the air temperature on a subsidiary scale 

Temperatures and humidity recorders showing rate of 
change on graphed chart paper. 

These new products will have special application in all 
industries. 
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Above The Darton test bench baro- 
meter. 


Left. A recent installation by Cygnet 
Joinery Ltd., carried out for the 
Associated Feed Manufacturers Ltd., of 
Belfast. The materials used for this 
work were prime Moulmein teak. 
Cygnet Joinery Ltd. are able to offer a 
complete design and technicai service, 
based upon close co-operation between 
architect and scientist. (Stand 53.) 
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The Colora ultra thermostat Type N. 


Degenhardt & Co. Ltd. (Stand 55). 

As sole British agents for Carl Zeiss, Oberkochen, this 
exhibitor will be showing a number of products from this 
company most of which present several unique features 

The Zeiss Spectrophotometer PMQ II with the automatic 
100 point base line device presents entirely new developments 
in this type of instrument. The normally necessary manual 
adjustment of the transmittance 100 per cent or extinction 
O setting for the comparison cell after each change of the 
wave-length is now obviated. The automatic 100 point base 
line device precisely sets the instrument automatically when 
the comparison cell is brought into the beam by the sample 
changer. 

The Zeiss Elrepho photoelectric photometer measures 
accurately the directional reflectance of diffusely reflecting 
materials and permits a reproducibility of measurements 
accurate to within 0-1 per cent. Colours of the samples can 
be characterized and the tristimulus values can be determined 
in the Cie system Din 5033. Supplementary equipment is 
available for the measurement of optical brightness under 
fluorescence. 

The Zeiss Ultraphot II and photomicroscope are micro- 
scopes of unique design which incorporate an automatic 
exposure measuring device operated by press button. This 
is quite foolproof and ensures correct exposure in either 
colour or black and white. 

The Zeiss Epi-Technoscope for low power stereoscopic 
observation with integral illumination will be shown with 
the latest attachments including demonstration tube for a 
second observer and equipment for cine photography. 

In addition to the above and several other instruments of 
Carl Zeiss a range of equipment produced by Colora 
Messtechnik GmbH will be displayed. This includes the 
Colora Ultra thermostats which will maintain a bath of 
flowing liquid at a constant temperature within an accuracy 
of + or 0-01°C. The new Colora refrigeration unit will 
be exhibited for the first time in this country. This equipment 
is of exceptional interest and with a capacity of approximately 
three gallons and a working temperature range of + 40 to 

40°C. it will maintain a temperature constancy of or 

0-03° C. 

Experts from the Car! Zeiss Works, Oberkochen, will be 
in regular attendance on this stand and demonstrations will 
be constantly available 
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Endecotts (Filters) Ltd. (Stand 47). 
The company wil! show test sieves to B.S. and U.S. Standards 
manufactured completely from stainless steel! 

Also on display will be Test Sieves to B.S.410:1943 which 
are manufactured under licence from the British Standards 
Institution. U.S. Sieve Series (ASTM E.11) and of other 
international standards, also pocket ‘Interchanger’ sieves 
and various sieving ancillaries. 

The rapid separation of particles will be demonstrated 
with transparent rimmed test sieves on an Endrock test 
sieve shaker. Visitors will see a mixture of coloured material 
inserted in the top of a nest of sieves, in approximately 30 
seconds it is graded into six different sizes each size of which 
is a distinctive colour. 

The Endrock test sieve shaker is normally powered by a 
fractional horse-power single phase motor to work off 
230-240 volts or 200-220 volts, 50 cycles and incorporated 
in the circuit is a time-switch which can be pre-set for tests 
of any duration between 0 and 60 minutes; once the machine 
has been started it will continue to run until the predeter- 
mined time has elapsed when it will stop automatically 

This machine is completely self-contained and is ready for 
immediate use when connected to the electricity supply 

Nearly 75 per cent of this company’s instrument pro- 
duction is exported to 51 different countries and most of 
our distributors overseas carry stocks and supply the usual 
sales service. 

The company’s reputation particularly overseas has been 
built-up over the years by supplying high quality products 
and giving immediate service from the time an enquiry is 
received until the goods are shipped 


Esavian Ltd. (Stand 19). 
Esavian Unilabs which will be featured on this stand 
represent a significant step forward in the technique of 
iaboratory construction. Here is a system which combines 
speed and economy in erection with complete flexibility 

The Esavian principle consists of first erecting the carcase 
to a module of 3 ft. 3 in. minimum, fixing the tops, sinks, 
taps and all services and then simply pushing in and securing 
the units, which can be interchanged at will. As there is 





The Endrock test sieve shaker. 
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A. Gallenkamp & Co. Ltd. (Stand 65). 














The new Esavian Unilabs. 


space above and below, and at the back and sides of all units, 
there is no cutting required for services. A double unit may 
be interchanged with two single units 

The units themselves, ten in number, are dustproof, 
attractively styled, with facings in beech or Sapele, and there 
are matching wall units. 

Unilabs can be constructed to any height above 2 ft. 6 in 
and, of course, any width, with equal spacing between each 
unit. 

The double units measure 3 ft 2 ft.2in. high « 1 ft. 6in 
deep, while the single units are | ft 6 in 2 ft. 2 in. 1 ft 
6 in. Drawers are interchangeable between units 


Esco (Rubber) Ltd. (Stand 1). 


Esco (Rubber) Ltd., manufacturers of rubber, 


silicone 


rubber and plastic products, will exhibit the full range of 


their specialities which includes Escoplastic sterilizable high 
quality plastic tubing in several grades of softness, Escorubber 
non-toxic elastic silicone rubber tubing for high temperature 
resistance, Escorubber rubber, silicone rubber and other 
synthetic rubber bungs, E.R.L. test tube holders in rubber 
and plastic, stirring magnets covered with silicone rubber, 
rubber and silicone rubber sheets, gaskets, bottle cap liners 
etc., Escoplastic pipette teats remarkably resistant to many 
strong acids, E.R.L. extra heavy rubber pipette teats 2:5 c.c 
and 5 c.c. in seven colours for identification purposes, etc 


W. G. Flaig & Sons Ltd. (Stand 26). 
The following new and improved items wil! be included in 
the Exelo display: 

Semi-Micro Sets:—These are designed to meet the many 
applicational demands of education and industry, covering 
schools, students and postgraduates, and the advanced 
research worker 

Seven sets are available through the B.10 and B.14 joint 
range. The smallest sets of only six components will give 
nine different assemblies, the larger sets of 18-20 components 
giving over 20 assemblies 

The cabinets provided with the various sets, hold all the 
components and fitments making them completely self- 
contained and portable 

The unique feature of the cabinet is the provision on the 
lid of a rigid framework and bosshead/clamps, which with 
the plastic covering on the lid gives a compact working area 

The framework and clamps when not in use are clipped 
to the lid for ease of storage 

A Micro burner is also provided within the cabinet, thus 
providing the user with all necessary components and a set 
ready for immediate use 

These sets have been compiled to give a wide range of 
versatility, Compactness, sale storage, and the saving of 
costly scaffolding assemblies and traditional bossheads and 
clamps. 
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A semi-micro set by W. G. Flaig & Sons Ltd. 


In the introduction of this range of sets much thought 
has been given to economy and users requirements 

Double Action Piston Pipettes:—Two additions are added 
to the range, one with ungraduated pipette, the other with 
graduated pipette to which is fitted micrometer adjustment 
heads. This now allows for any setting within the range 
0-10 ml. and 0-25 ml. for rapid repetition work with accuracy 
to very close limits 

Water Still:—This redesigned compact unit with the 
heater and boiler in a spun aluminium case, gives pyrogene 
free water at better than 24 litres/hour 

Safety Pipettes These popular pipettes are finding ever 
wider applications in the industrial and medical field for 
handling dangerous chemicals 

Stoppered test tubes, interchangeable joints and the 
Permagold volumetric glassware in the Exelo range will! also 


be shown 


Flatters & Garnett Ltd. (Stand 4). 
Microscopy without eyestrain will be demonstrated using 
standard F & G microprojectors, to show an extensive range 
of microscopical preparations at various magnifications up 
to ~« 2000 

The No. | microprojector, well known to school and 
university biology departments, can be used with all powers 
of objective (including 1/12 in. oil immersion) to project 
prepared slides, living pond and marine life, rock sections, 
etc. by polarized light, etc 

Under perfect black-out conditions an image 4 or 5 ft 
in diameter is easily possible while a smaller picture can be 
obtained under normal room lighting. The No. | micro- 
projector provides the ideal method for making drawings of 
microscopical preparations and its quickly set to give any 
exact degree of magnification on the table between 15 
and 2000 

In addition to its primary use for microprojection 
attachments are available enabling the instruments to be 
used for showing 2 in 2 in. slides and smal! scale experi- 
ments, also various optical phenomena using the projector 
as an optical bench 

The Mikrops industrial microprojector is exceptionally 
simple and convenient to operate so that semi-skilled 
assistants can use it for routine checks of microscopic 
structure by transmitted light. It has proved particularly 
valuable for checking powders, textile fibres, small crystal 
structures, very smal! machined parts, etc 

Other equipment on display will include a selection of 
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microscopical preparations and 
stains and reagents for 


specialities of interest to biologists 
microscopy, high quality 2 in. 2 in. colour slides of 
biological topics, entomological cases with descriptive 
illustrated backgrounds, dissections and skeletons. Special 
apparatus includes clinostats and auxanometers. parallel! 
lens stand, bench microtome, microscope lamps, insect 
Stage, etc. 

A special new exhibit—by arrangement with the makers, 
Bausch & Lomb, will be the Stereozoom microscope, made 
in U.S.A. This is a new design of stereoscopic microscope 
with many attractive features, full details of which appear 
in the Laboratory Apparatus and Equipment section of this 
issue (page 418) 


J. S. & F. Folkard Ltd. (Stand 69). 
Folkard’s display will be a dual one devoted to products 
from both the Plastics and Brass Foundry Divisions 

Non-corrosive waste drainage in plastics will be fully 
demonstrated by a very complete range of Vulcathene 
moulded fittings. In addition to a section displaying pipe 
fittings in a range of sizes from 4 in. to 6 in. there will be a 
complete under bench waste run demonstrating the system 
and includes wastes and traps all moulded in the same 
non-corrosive material 

Some of the larger mouldings demand particular attention, 
a one piece sink, for example, which measures 18 in. 12 in 

8 in. inside dimensions and weighs 9} Ib. and has an 
integral waste and grid. 

Vulcathene plumbing with these elbow tees, etc., has of 
course to be jointed to pipe and this problem has been 
effectively solved by the Polyfusion process. By this method 
a fitting is actually fused to the pipe, the resulting joint 
being stronger than the pipe itself 

From the Brass Foundiy Division comes a number of new 
developments. A multi-service unit will be on show which is 
a complete break-away from the conventional wooden box 
and its untidy arrangement of service outlets. This new unit 
is moulded in Vulcathene and is so designed that the valves 
are concealed within the unit. Only the controls and water 
outlets are mounted on the exterior of the unit 

For the first time bench fittings will be shown with a 
location device on the underside of the flange which is aimed 
at reducing labour in bench fitting. Jig drilling methods can 
thus be employed to advantage 

For remote control service outlets a new linkage has been 
designed. Although only recently introduced, it has proved 
an outstanding success. The key to this new development is 
a unique universal coupler which provides a ‘misalignment 
angle’ of up to IS in any plane 





4 Folkard multi-service unit with eight outlets. 
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A. Gallenkamp & Co. Ltd. (Stand 65). 
There has long been a demand for a rapid method of 
determining directly the calorific value of foodstuffs. The 
ballistic bomb calorimeter to be exhibited provides the 
answer to the demand; an output of ten results an hour to 
1 per cent accuracy can be obtained. The bomb and its 
accessories take up little bench space and its operation ts 
relatively simple. The principle employed is that the sample 
is burnt in oxygen under pressure in a free standing bomb 
A thermocouple inserted in the body of the bomb and 
coupled to a galvanometer is used to measure the peak 
temperature reached by the bomb. Comparative standardiza- 
tion then enables calorific values to be calculated 

The Lloyd gas analysis apparatus used by the Himalayan 
Scientific and Mountaineering Expedition 1960/1961 will 
also be shown. This is a compact instrument employing 
chemical methods for the determination of oxygen and 
carbon dioxide in gases to a precision of the order of 0-02 
per cent of total volume in less than six minutes. It is self- 
compensating for temperature and pressure changes and 
results are obtained directly from the burette readings. The 
main part of the apparatus is in one piece of glass and has a 
special five-way stopcock through which the samples are 
admitted, passed to the absorbents and finally expelled 
The apparatus is readily portable and quite light in weight 

The third item will be the Bjerkerud apparatus for 
hydrogen in steel determinations. To the steelmaker, infor- 
mation on the hydrogen content of steel is of the greatest 
importance as this controls its workability—a high content 
will cause hydrogen ‘cracking’. Elaborate vacuum techniques 
are normally employed. In Sweden, Byjerkerud devised a 
rapid, relatively easy technique which can be used in the 
‘stage’ laboratory of a steel plant, thus simplifying quality 
control. From a sample heated under vacuum at temperature 
up to 800 °C., gas is liberated and measured directly in a 
gas burette. Hydrogen may be removed by diffusion through 
a heated palladium tube and the volume of the residual 
gases determined 

In connection with the company’s manometric gas analysis 
apparatus which is the modern approach to the method 
originally described by Van Slyke, for the first time a 
‘three-in-one’ approach is now possible by use of inter- 
changeable components. On one and the same stand can be 
mounted the conventional Van Slyke reaction pipette for 
macro analysis, the micro reaction pipette described by 
Rappaport, or the high reaction pipette and reservoir for 
industrial and special applications. In addition to the above 
we will be exhibiting the automatic adiabatic bomb calori- 
meter, sedimentation balance with automatic recording 
flame photometer, countercurrent apparatus, rotary film 
evaporator, photoelectric colorimeter, ovens and furnaces 


T. Gerrard & Co. Ltd. (Stand 34). 


Preparation and mounting of zoological dissections 
specimens, life cycles, embryological and pathological 
material will be featured on this stand, together with 


botanical specimens, germination stages and type collections; 
supplying aquarium, vivarium and herbarium material 
specimens for systematic work, living material and seeds 
Other items will! be: 

(a) Histological, embryological, anatomical, and other 
models 

(6) Articulation, disarticulation and mounting of skulls 
and skeletons of specimens from Pisces to the Primates 

(c) Preparation of microscopical slides by various micro- 
techniques 

(d) Production and supply of charts, diagrams, and other 
visual aids 

(e) Biological apparatus, allied laboratory ware, ento- 
mological equipment, dissecting instruments, microscopes, 
micro-projectors. 

(f) Reagents, stains, enzymes, injection media, test and 
analysis outfits, indicators, laboratory chemicals 
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Grant Instruments (Cambridge) Ltd. (Stand 57). 
Two new instruments wil! be exhibited. The Grant thermistor 
thermometer is a portable, self-contained instrument which 
indicates the temperature of liquids, gases or solids. 
Standard ranges are 0-100°C. or any 10°C. or 20°C. spread 
within these limits. Accuracy is +1 per cent of full scale. 
The probe is glass-tipped in a stainless steel holder. The new 
low temperature bath is a larger and more powerful model 
than that exhibited last year, with a range of —30°C. to 
+-60°C. Other instruments exhibited will be a wide range of 
thermostatically controlled water baths and thermostatic 
control units. 


The Griffin & George Group (Stand 33). 

A comprehensive cross section of laboratory instruments 
and furniture for every type of scientific research, develop- 
ment and industrial laboratory, manufactured or stocked by 
the Griffin & George Group of Companies will! be shown. 

Among the many instruments to be shown for the first 
time at this Exhibition will be: 

The Griffin * D-6’ chromatograph—the first chromatograph 
ever to use, as detector, the Martin gas density balance. The 
large volume oven (maximum temperature 250°C.), accom- 
modates six separate two-metre-long columns which can be 
selected at will. Chromatograms are recorded on a separate 
unit which also measures one oven-temperature. 

The Griffin flame-ionization chromatograph—designed as 
an economic apparatus for analysis of hydrocarbons. 
Hydrogen or a hydrogen and nitrogen mixture is used for 
carrier gas. A single unit contains the flow controls and 
either the battery or mains-operated electrometer unit. 

Shore scleroscopes—used for testing the hardness of 
metals. The scieroscope is particularly suited for the testing 
of thin metal sheets, die blocks, shafting, railway wagon 
wheels and axles, and steel rolls. The surface need not be 
polished before testing, and will in no way be marred by the 
scleroscope’s diamond and hammer tip. 

The portable Shore durometers—designed for testing the 
hardness of rubber, and similar materials. The range 
covered includes hard and soft rubbers, whether vulcanized 
rubber or natural, synthetic such as neoprene, plastics such 
as thermoplastic polystyrene, vinyl sheet and Formica. The 
instruments have either quadrant scales graduated 0-100 in 
units of five, or a circular scale 0-265 graduated in single 
units. 

The Griffin Courtauld atomic models—a new series of 30 
light weight accurately moulded plastics atomic species 
particularly suitable for the study of the intricate stero- 
chemical problems arising in synthetic and natural high 
polymers. The models are space filling and long chains can 
be rapidly assembled and folded in complex configurations 

The Griffin oscillating hotplate (Fisher pattern)—a com- 
bination of hotplate and oscillating unit which enables the 
heating and agitation of liquids to be effected simultaneously, 
thus accelerating such processes as metallurgical and 
chemical analyses, determination of potash in fertilizers, 
acid values of fats, etc., and eliminating the tedium of 
manual work. 

The Griffin-Grundy oven 


specially designed as a reliable 
oven at an inexpensive price. The maximum temperature is 


200°C. 0-5°C. It is constructed in zinc-coated steel and 
has a chamber space of 12 in. 12 in. 14 in., with non- 
corrosive aluminium internal walls 

The newly designed Griffin balance case substitutes a 
three piece, pressed aluminium case for the traditional 
wooden frame. It has a full vision front, rear glass panels 
and an interior base of linette finished plastic for cleanliness. 
The glass front panel carries a combined friction holding 
and lifting handle which enables the panel to be opened at 
any desired height. The case is dust proof 

The Stand will be furnished with laboratory furniture of a 
new design incorporating cantilever bench frames. The range 
of Beck microscopes, Techne apparatus, and transistorized 
temperature control instruments will also be on view 
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The new propylene staining troughs developed by George T. 
Gurr Ltd. 


George T. Gurr Ltd. (Stand 28). 

Established during World War | as the first British specialists 
in microscopica! stains, this company now offers products 
catering for a wide range of interests, particularly on the 
biological aspects of science. 

An abridged selection from the complete range of Gurr’s 
microscopical stains and reagents will be exhibited. This 
range covers not only stains required for all current pro- 
cedures of importance, but also caters for the development 
of new procedures by offering new materials, and offers 
traditional! materials for many of the older methods, still of 
value, but less frequently used today 

Worthy of some note is the moderate price level that it 
has been possible to maintain for most stains: increased 
demand and improvements in production have resulted in 
prices generally comparable with pre-war 

Items from Gurr’s expanding range of instruments and 
accessories will be available for inspection. The newest of 
these are staining troughs in polypropylene, worthy com- 
panions to the screw-capped polythene Wilson jars, successor 
to the heavy glass Coplin jar, and now in world wide 
demand. This new polyproplylene trough, besides embodying 
the obvious advantages over glass of unbreakability, lightness 
and compactness has the advantages of greater solvent and 
heat-resistance, thus comparing favourably with polythene. 

Examples from the range of steel slide-storage cabinets 
will be seen. These cabinets, attractive in appearance and 
finished to the highest standards are extremely versatile, and 
can meet within a single cabinet the need for bulk or racked 
storage of all sizes of slides, including the standard 2 in 
2 in. mount for 35 mm. transparencies, and plain or divided 
drawers can be included as required 

Many other storage units of the traditional type are also 
offered including wooden and card boxes, trays and folders 
of varying designs and capacities. 

Publications on the stand will include ‘Biological Staining 
Methods’, by George T. Gurr. This is a book for which no 
extravagant claims need be made, but it is based primarily 
on the needs of the medical laboratory technician 

Other publications include Gurr’s Commentary, which 
is circulated without charge at approximately six-monthly 
intervals, and draws attention to current staining procedures 
from a wide range of publications, and in this series a new 
16 page supplement on fluorescence microscopy has been 
very well acclaimed 

As U.K. representatives of the Sigma Chemical Co. the 
wide range of this company’s biochemicals and research 
chemicals is of outstanding interest, and includes enzymes, 
nucleotides and nucleosides, steroids and carbohydrates. 
Sigma clinical procedures are now being used throughout 
the world, and a recent addition to their range of research 
products is a group of aerosol-packed spray reagents for 
chromatographic location, identification, fixation and 
preservation. 


JUNE 1961 





Geo. M. Hammer & Co. Ltd. (Stand 67). 
The company propose to show a part section of an island 
laboratory bench in mahogany. The teak top will be fitted 
with a centre trough in polythene, a wash-up sink at one end 
fitted with waste outlet and catchpot in polythene. Double 
draining boards are conveniently arranged, as are the reagent 
shelves over the bench and the peg draining board. 

A double pedestal desk, Model UDPS526, from the *U’ 
range designed by Sir Basil Spence and Partners, and a 
Swedish type chair, No. 199, will complete the exhibit 


Charles Hearson & Co. Ltd. (Stand 21). 
Among the exhibits to be seen on this stand will be: 

General Purpose Water Bath.—This new water bath has 
been designed to meet the requirements of users in a wide 
and varying field—industry, education and medicine. The 
working space is 18 in. 12 in. x 74 in deep and the liner 
is manufactured from a corrosion resistant stainless-steel 
with matt satin finish. Effective temperature range is from 
room temperature to 100°C. and incorporation of the new 
Hearson hydraulic thermostat ensures accuracy within 

--0-5°C. Extras include a gabled stainless-steel cover, cooling 
coil for temperatures slightly below ambient and racks each 
holding 36 tubes 3 in. 4 in. 

An adaptation of this bath demonstrating its use as a 
shaking incubator will also be on display. 

Quadrate Oven and Incubator.—The Quadrate combined 
oven and incubator is eminently suited to industrial and 
educational laboratories where, by means of a simple 
‘two-switching’ arrangement, the same piece of equipment 
can be used either as an incubator for temperatures up to 
60°C. or an oven up to 200°C., the thermostat control 
giving an accuracy 0-75°C. The working space is 12 in. 
wide, 12 in. deep, 114 in. high and two removable wire grid 
shelves are included. The heater is of the low watts density 
mat type ensuring uniform heat distribution and the loading 
is either 125 or 500 watts as selected by switch for the parti- 
cular application required. Finish is silver-grey hammer 
pattern stove enamel providing a non-chipping easy-clean 
surface and ventilation is effected by two tubular bottom 
inlet vents and a central top outlet vent with thermometer 
orifice. 

Slide Drying Hot Plates.—These hot plates are primarily 
for microscope slide drying and the variable thermostat 
offers a choice of temperature within a range of 20°C. with 
a working tolerance of 1°C. Two sizes are manufactured 
and each is available with either a polished copper or 
stainless-steel top plate. 

Laboratory Furniture.—Laboratory bench and stools 
will be on display. For many years the design and installation 
of wooden laboratory furniture has been a speciality. In 
addition to supplying high-grade furniture to customer's 
individual requirements, a selection of ‘unit’ furniture is 
also available at competitive prices. 

Incubators.—The Hearson reputation has been built up 
on the manufacture of biological incubators and this 
company was one of the pioneers in their original design. 
The traditional anhydric and water-jacketed models are still 
available in all-metal outer cases but have been redesigned 
following the trend of modern requirements. The ‘new-look’ 
anhydric incubators now have a stainless steel inner chamber 
and are suitable for use up to 105°C. incorporating the 
improved hydraulic thermostat. The internal chamber size 
of the larger mode! has been increased to provide an even 
greater working space. Two sizes are available. Water- 
jacketed all-metal anhydric incubators have an inner copper 
lining tinned internally on the water surface to resist corro- 
sion. A visible water level indicator is incorporated and 
control is by the new hydraulic thermostat. The company 
also specialize in the design and manufacture of permanently 
installed temperature controlled rooms together with 
sectional hot rooms. In addition to supplying biological 
incubators, the company produce an incubator for premature 
infants. 
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Drying Ovens.—The latest ovens for use up to 200°C, 
conforming to the performance requirements of BS.2648 are 
on show. Interiors are of stainless-steel with hydraulic 
thermostat control. Two sizes are available and air circu- 
lating fans optional extras 

Laboratory Glassware.—A range of scientific glassware is 
shown. The company act as agents for all leading makers 
and most items in common demand are available from stock. 


Hedin Ltd. (Stand 60). 
Included in the exhibits on this stand will be: 

Laboratory Ovens with Forced Air Circulation.—This type 
of oven has been developed for use in laboratories and 
provides close and reliable temperature control up to 300°C., 
together with uniform temperature distribution. The control 
system used gives a maximum temperature differential of 

4°C., and the maximum gradient throughout the working 
area is . 

The oven to be shown has internal dimensions of 16 in 

19 in. 16 in. The exterior is finished in an attractive 
hammer grey, and the interior in white epoxy resin. 

Furnaces.—A standard toolroom furnace with a tempera- 
ture range of 1,000°C. The model on show has been re- 
designed to make it compact and give greater ease of opera- 
tion. Its elements are arranged to ensure that temperatures 
are constant and uniform throughout, and can easily be 
changed without dismantling. Heat-resisting atmosphere 
containers are available as extras 

Industrial Heating Elements.—A wide range of Hedin 
band, strip and cartridge heaters will be on show, together 
with asbestos woven nets, duct heaters and rod elements 
These are suitable for heating pipes and vessels, or for 
directly heating gases or liquids 

Humidity Cabinets.—A Ministry Approved unit, recom- 
mended for testing components to RCS 11 and K 114 
Constructed of stainless steel and aluminium, it is available 
for climatic testing of electrical and electronic equipment, 
and durability testing of plastics, chemicals, confectionery 
and protective coatings. Refrigeration is available on all 
models, and non-standard units can be made to special 
requirements. 

Low Temperature Environmental Test Cabinet.—This new 
cabinet is of a unique compact design, is almost silent in 
operation and compares very favourably with much more 
expensive and bulky equipment currently on the market 
With a range of --65°C. to 150°C., it is ideal for testing 
electronic gear and similar equipment. A prototype has been 
working satisfactorily for two years in the laboratories of 
one of our leading aircraft instrument manufacturers 


Hendrey Relays Ltd. (Stand 44). 

Items in current production to be shown will include the 
following: automatic tissue processing machines and 
associated equipment; single channel spark recorders type 

















Hedin humidity cabinet with automatic control and refrigera- 
tion unit. 
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1487A; mercury vapour concentration meters; mains 
failure contactors; rotary switches; hand electro-magnets 
Types B.216 and B.221; duration switches Type C.4433; 
A.C. adjustable timers; earth circuit test set. 


F. J. Hone & Co. Ltd. (Stand 17). 

Stainless steel] products will be the main feature of this 
exhibit and includes a selection of laboratory scale pressure 
vessels of various types. 

The company’s range of gas sampling cylinders has been 
increased and the well known Hone stainless stee! needle 
valves and instrument valves will be shown with a number 
of improvements and additions. 

Test equipment for the petroleum industry will be repre- 
sented also by some new or improved pieces of apparatus. 


Arnold R. Horwell Ltd. (Stand 71). 

This company specialize in catering for the needs of clinical 
laboratories, research institutes and University departments. 
Among the exhibits to be seen on this stand wil! be laboratory 
equipment, surgical instruments and medical sundries in 
glass, plastics and metal, including accessories for haem- 
atology, bacteriology, histology and chemistry. These will 
include E-Mil volumetric glassware and thermometers, 
Polypots and Polytubes and other disposable plastics, the 
ARH-Venner Lab-Timer, ARH automatic pipetting unit, 
Becton-Dickinson all glass syringes (special exhibition offer), 
Steriseal disposable syringes and needles, Uni-Sol super- 
concentrated liquid detergent for laboratory use, and ARH 
microscope slides with ground and polished edges 


V. A. Howe & Co. Ltd. (Stand 50). 

This company willagain this year display a cross-selection of 
foreign manufactured equipment that will be of especial 
appeal to the up-to-date laboratory. Among the main 


features will be a Universal U.V. flow analyzer manufactured 
by Canal Industries Corp. and the automatic amino acid 
analyzer by Bender & Holbein of Munich. The American 


Instrument Co. will be represented by their spectrophoto- 
fluorometer, Menisco-matic burette and hygrometer. Because 
of the interest it aroused at last year’s Exhibition the 
Netheler & Hinz flamephotometer will again be on display. 
This instrument has two particular points of appeal: its price 
and the design of the jet which gives it an unsurpassed 
performance. A selection of laboratory pulverizers manu- 
factured by Alfred Frisch will be included on the stand. Of 
interest to all fields from bacteriology to brewing and from 
surgery to servo-mechanics will be the display of Millipore 
filters—thin cellulosic membranes containing millions of 
tiny pores that have brought new standards of precision in 
microfiltration and analysis. Finally some of the products of 
Radiometer of Copenhagen will be shown, including pH 
meters, polarographs, titrators and automatic titration 
recorders. 


Hudes Merchandising Corporation Ltd. (Stand 58). 

This company are the principal suppliers of continental 
equipment for laboratories and production control. Among 
the general laboratory apparatus to be displayed wil! be the 
following new equipment: 

Bausch and Lomb.—New zoom stereo microscope and 
spectronic 20 colorimeter. 

Kovo.—A new range of microscopes including the 
electron microscope, polaroscope, and a new torsion balance. 
It is hoped to show a new ultra-centrifuge capable of 
6,000,000 r.p.m. An interesting range of colorimeters, pH 
meters, etc. will also be on display 

Omnia.—Nucleonic equipment. 

Sartorius.—Rapid weighing production balance Kilomat 
and analytical balances, micro balances and special purpose 
balances for sedimentation and corrosion analysis. 

Martin Christ.—Centrifuges for all purposes. 

Heraeus.—Drying ovens and furnaces—of particular 
interest a furnace for 1,800°C. in normal atmosphere. 
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Vacuum ovens and ovens for testing plastics and electrical 
components. 

Janke & Kunkel.—Sodium peroxide bombs and an all- 
purpose shaker. 

Hartman.—A new counting balance for all production 
work up to 10 Kg. 

Membranfiltergesellschaft.—Graded porous 
bacteriological and industrial use. 

In addition to these items, there will be a further display 
of equipment such as XY recorders and a range of laboratory 
furniture 


filters for 


Isopad Ltd. (Stand 15). 
Isopad Limited will show their full range of electric heating 
mantles for laboratory flasks and glass plant. 

The highly popular Multisize design allowing the use of 
one heating mantle for several flask sizes, is available for 
flasks from the smallest micro mantle to 20 |. capacity 

The special Isopad design for ‘flameproof areas’ is now 
also made for laboratory sizes and in particular, extraction 
units for flameproof areas will be displayed. 

Isomantles are the ideal answer for heating of glass plant 
up to 200 |. capacity and a 100 |. Q.V.F. glass still with 
controls will be shown in operation 

Isopad heaters for glass columns of all sizes are available 
in addition to the Isotape flexible heating tape. 

The latest Isopad development is a high temperature oven 
as shown in the illustration: the loading of 1,800 watts allows 
for operation up to 500°C. (932°F.) and the special arrange- 
ment of the heating elements ensures a remarkable uni- 
formity of the temperature in al! parts of the oven. The 
built-on mercury-in-steel contact thermometer calibrated 
0-650°C. gives automatic control. Ovens of this type are 
also made in accordance with customers’ requirements in 
various sizes and also in flameproof design 
A full range of manual and automatic controls is displayed 


Laboratory Equipment (London) Ltd. (Stand 66). 
The main exhibits on this stand will be: 

(a) The Weyco automatic climatic cabinet, which gives 
precise and accurate control of temperature and humidity 
and is based on creating humidity by means of atomized 
water instead of steam injection. This means that high 
humidities are obtainable at temperature from ambient 
upwards, which is important in testing products and pack- 
aging under all climatic conditions. 

(6) The new Weyco airflow laboratory oven, based on the 
positive airflow system used in the Weyco Climatic cabinet, 
which gives extremely accurate results. This is one of the 
series of hot air, sterilizing, chromatography and general 
drying ovens in which the positive airflow system of ducted 
air can be fitted. 

(c) The Weyco Heavy Duty Stirrer will mix most liquids 
and has proved extremely popular because of its range of 
speed and particularly its power at the lower speeds 





High temperature oven by Isopad Ltd. 
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The Weyco 337AR climatic cabinet. 


(d) The Weyco cold test cabinet to operate between 

20°C. and — 40°C. 

(e) Construction system, a set of self-contained standard 
parts which are easily assembled into a variety of working 
modeis and prototypes for experimental purposes for 
performing specialized tests. 

A new piece of equipment to be shown will be the Weyco 
Universal 337 climatic cabinet which has a temperature 
range from 10°C. to +70°C., with humidities up to 
98 per cent. In addition to carrying out continuous tests at 
any of the temperatures and humidities within the range it 
will also do a series of cycling tests as follows: 

1. Between a temperature above ambient with required 
humidity to ambient temperature with resultant humidity. 

2. Cycling between a temperature above ambient with 
required humidity to a predetermined lower temperature 
with resultant humidity 

3. Cycling between a temperature above ambient with 
required humidity to freezing point or below with resultant 
humidity. 

4. Cycling between a given temperature above ambient 
and relative humidity to any other given temperature and 
relative humidity. 

5. Cycling between two temperatures with the same 
relative humidity at each temperature. 

6. Cycling between any two humidities at the same 
temperature. Cycling between humidities instead of tem- 
peratures may provide a more searching test. 

7. Cycling between two temperatures and two humidities 
below ambient. 

In addition a full range of Weyco laboratory apparatus 
will be exhibited 


Laboratory Glass Industry (Clapton) Ltd. (Stand 68). 
Plant in glass will be the theme on this stand. 

For the Chemical Engineer.—A range of plant in glass 
including multi-surface condensers with butt-ends or stand- 
ard joints, unsurpassed for efficiency in refluxing volatile 
solvents. Spherical vessels from | to 50 1. with buttress 
joints, to customers’ requirements. A variety of draincocks, 
stopcocks and vents, with a new type of retaining spring, 
which is simple to operate and makes cleaning an easy task. 

For the Control Analyst.—A new gas-heated melting point 
apparatus, conforming to the British Pharmacopoeia 
Specification, for the determination of powdered substances. 
Accuracies obtained as low as -1. This apparatus will be of 
particular interest to the research chemist. 

For Hospital Medical and Biological Departments.—A 
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range of enamel backed pipettes with single divisions or 
sub-divided. Also burettes, volumetric flasks and measuring 
cylinders. 


For the Research Chemist in General.—A range of reaction 


vessels from 250 cc. to 50 |. with neck sizes to customers” 
requirements. 

For the benefit of new customers, the company has 
specialized in the manufacture of ground glass apparatus 
to customers’ own specification. They also manufacture 
graduated glassware and thermometers of all types. 
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Loughborough 8 |. water still. 


Loughborough Glass Co. Ltd. (Stand 2). 
Loughborough Glass Company Ltd. wil! display a selection 
of their specialities as follows 

Multifix apparatus.—This consists of a 1/10 h.p. motor 
with infinitely variable speed, 0-2,800 r.p.m., both forward 
and reverse together with attachments for stirring, cork 
boring, gas and liquid pumping, polishing, grinding, sawing 
and small tool work 

Water treatment.—Deionizers and stills for water purifi- 
cation, including a new glass still which produces 8 |. per 
hour of top quality distilled water. Also conductivity meters 

Kjeldahl apparatus.—This includes a portable six position 
digestion unit, requiring no fume cupboard, and a novel six 
position distillation unit 

Plastics specialities.—P.T.F.E. sleeves, P.T.F.E. glass 
stopcocks, tubing connectors, teats, pipette washers, 
aspirators, bottle carriers, disposable gloves, test-tube racks, 
bottle trays, polypropylene beakers and cylinders, Buchner 
funnels, mercury cleaners. 

Semi-micro equipment.—For organic 
organic analysis and Kjeldah! digestion. 

Air-sampling equipment.—A selection of air-sampling 
instruments made by the Gelman Instrument Company, 
U.S.A. 

Soxhlet Extraction.—An example of our range of standard 
interchangeable laboratory glassware. We shal] be exhibiting 
soxhlet assemblies incorporating a novel solvent trap 


preparation, in- 
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Malvern Engineering Co., Ltd. (Stand 18). 

Fume cupboards, hoods, extraction fans and ductings will be 
featured on this stand. Fume cupboards constructed from 
rigid P.V.C. and extraction equipment made from polypro- 
pylene will be shown. The company also make bench 
troughs either as linings to wood troughs or as independent 
units to any size or shape; these are made in rigid P.V.C., 
polythene, polypropylene or lead. 


W. Markes & Co. Ltd. (Stand 14). 

The Marklab fittings to be exhibited are the result of some 
60 years specialization in this field, and include a compre- 
hensive range of taps, cocks and valves for use in the modern 
teaching, industrial and research laboratory and hospital 
The range includes taps for hot and cold water, distilled and 
demineralized water; cocks for vacuum, town gas, Butane 
and bottled gases; and valves for compressed air, steam and 
hazardous gases; and fittings of special interest to the 
pathological and medical research laboratory. 

It will be noted very special attention has been paid to the 
smooth streamlined exterior of the fittings, eliminating so 
far as is practicable al! waists, shoulders, beads and crevices 
which may trap corrosive substances, eventually condensing 
out and setting up corrosion. Further, the whole range of 
bench and vertical surface fixing fittings are now available 
with integral tail pieces and locating squares, thus eliminating 
the need for fixing screws in the flanges. It is usually difficult 
to match the fixing screw heads with the new plasticized 
finishes now available. The periphery and slot of such screws 
readily form reservoirs for spilled acids and other corrosive 
substances. 

Particular emphasis will be placed on the new Markthene 
coated finish applicable to all fittings. This finish largely 
overcomes the troublesome problem of tap finishes in the 
laboratory; possessing all the acid and corrosion resistant 
properties of polythene, coupled with a truly remarkable 
mechanical strength and resistance to chipping and abrasion 
This latter feature has proved to te the principal weakness 
of the otherwise excellent sprayed and stoved finishes now 
available, where the acid resistant properties are in direct 
proportion to the stoving temperature, and of course the 
higher the stoving temperature, the greater the brittleness of 


Marklab bench fixing water standard. 
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the finish. Fittings will also be available in the conventional 
black oxydized, chromium plated and epoxy resin finishes 

The Marklab range incorporates the design and perform- 
ance requirements of B.S.3202, ‘Laboratory Furniture & 
Fittings’, particular attention having been paid to service 
identification by means of shape or feel; colour and letter 
coding. All services are supplied with attractive vacuum 
coated perspex discs coloured in accordance with B.S.1710 
requirements 

The illustration shows a typical bench fixing water 
standard (RW6250) clearly indicating the highly functional 
yet simple straightforward and clean design applied to the 
whole Marklab range. 

Another exhibit will be the new patented front control 
extended spindle assembly (RG701) available for use with 
all services and for incorporation in fume cupboards and 
bench units where it is desirable to minimize the number of 
obstructions on the bench top. This design requires the 
minimum of maintenance, provides an adequate and positive 
bearing for the front end of the extended spindle and thus 
eliminates longitudinal movement. The design facilitates the 
cutting of the extended spindle to the actual length required 
on site, without the need for drilling and tapping and fitting 
split pins or fixing screws. It also provides for 5 malalign- 
ment 

A typical multi-service pedestal! unit willalso be displayed 
These assemblies are generally produced to customers’ 
individual requirements and may incorporate hot and cold 
water, various gases, compressed air, vacuum, steam and 
electrical services. The unit provides eight water taps, 
arranged to discharge into two drip wastes, to any of which 
may be attached water jet pumps for low vacuum require- 
ments; four steam valves; eight gas taps and four condensate 
drain connections. The units may be supplied in wooden or 
metal construction and arranged to support reagent bottle 
shelves, and are supplied complete with internal pipe work 
and risers so that all the fixer is required to do is to make 
one connection for each service provided. These units are of 
special interest in the export markets for use with locally 
made furniture 


May & Baker Ltd. (Stand 36). 

May & Baker Ltd. will be exhibiting their range of laboratory 
chemicals and reagents. Used in academic and industrial 
laboratories throughout the world, M & B chemicals are 
well-known in many fields. In gas chromatography for 
example, the Embaphase stationary phases and Embacel 
kieselguhr support media are produced to specially devised 
standards. Further additions have been made since the last 
exhibition and a second, completely revised, edition of the 
booklet ‘Materials for Gas Chromatography’ has been 
published. 

A special feature of the stand will be the new Volucon 
range of concentrated volumetric solutions in specially 
designed ampoules. When diluted with distilled water, each 
ampoule provides | litre of accurately standardized solution 
Volusol volumetric solutions diluted ready for use are also 
featured 

A new stabilized Karl Fischer reagent has recently been 
introduced. This does not significantly deteriorate in strength 
during storage so that frequent restandardization of the 
reagent is not necessary. Further details of these new 
introductions and of other M & B laboratory chemicals and 
reagents will be available at the stand 


National Research Development Corporation (Stand 31). 
Among the exhibits to be shown on this stand will be: 


Portable Metering Pump.—A toy steam engine rotated by 
a 6 V. electric motor acts as a suction air pump. A revolution 
counter is used to measure air flow. The engine is immersed 
in oil to simplify lubrication and improve the seal between 
moving surfaces. 

Osmometer.—This instrument, developed by D. S. Rowe 
at Medical School, Birmingham University, is robust, 
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requires only smal! volumes of solvent and solution and 
eliminates difficulties inherent in the use of narrow bore 
pressure measuring capillaries 

Visual Temperature Indicator.—This device is a sealed 
tube in which two aqueous solutions are separated by a 
frozen organic liquid immiscible with water. When the 
frozen layer melts the two solutions mix to give a coloured 
precipitate 

A new “Counter Current’ Distribution Apparatus.—The two 
phases of partial'y miscible or immiscible solvents are 
contained in a series of cells separated by membranes and 
one of the phases is passed through the system. Under 
Operating conditions the membranes allow passage of only 
one of the phases. Simple and complex mixtures can be 
separated. The technique could be used on a laboratory or 
industrial scale 

Atmospheric Sulphur Dioxide Recorder.—This apparatus 
is designed for the continuous indication of sulphur dioxide 
present in the atmosphere and depends for operation on the 
absorption of the sulphur dioxide by dilute hydrogen 
peroxide and subsequent oxidation to sulphuric acid. The 
consequent conductivity change in the solution is a direct 
measure of the sulphur dioxide amount present 

The Bush Separating Funnel.—The Bush funnel overcomes 
the disadvantages of the normal type separating funnel by 
having a second outlet tube approximately mid-way along 
the funnel tube, so that, by tilting the funnel, it is possible to 
decant the lighter layer of a stratified mixture 


The Northern Media Supply (Stand 12). 

Years of research have produced an important elastic 
plastic with good chemical resistance, Flexilene. The 
Northern Media Supply will be showing for the first time 
gay coloured articles made from this plastic. These include 
elastic reagent boitle ring labels which fit tightly round the 
reagent bottle and have numerous advantages, for instance: 

(a) They provide inexpensive labelled bottles. 

(b) The bright colours which are available are attractive 
and add colour to the laboratory. 

(c) Customers possessing plain bottles can convert these 
into labelled bottles by simply purchasing the required labels. 

(d) It is possible to differentiate between classes of chemi- 
cals by a colour choice, for example acids could possess a 
red label with black letters. 

(e) The label affords a good grip and protects the hand 
from the chemical contained in the bottle which may drip 
down the side of the bottle 

( f) The labels cannot wash off. 

(g) If the reagent bottle breaks the customer still possesses 
the label which can be used on another bottle 

Visitors will also see the new plastic glove Flexoglove 


One of the range of Gallia moisture meters and thermo- 
balance to be shown by Northern Media Supply. 
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which is also made from Flexilene. These elastic gloves are 
an important product for both the laboratory and industry 
and are available in an attractive colour at low cost 

The range of Gallia moisture meters on display will 
interest both works and research chemists. The meters 
operate by means of a precision balance, an infra red heat 
source and an optical system, and the moisture content of a 
product can be read off directly as a percentage on a 
calibrated scale. Details are as follows 

(a) The moisture meter Model | has a scale reading from 
0-100 per cent with a precision of 25 per cent 

(b) The moisture meter and thermo balance Model Il 
illustrated has a scale reading from 0-20 per cent with tare 
weights for percentages to 100 per cent, with a precision of 

OS per cent 

(c) The large capacity moisture meter Model III has a 
scale reading from 0-100 per cent. This moisture meter can 
take samples of 100 g. and 1,000 g. and has a precision of 
5 per cent for a sample of 100 g. and ‘05 per cent for a 
sample of 1,000 g 

(d) The Multicell oven is important for use with the 
moisture meters Models I and II. This oven enables the bulk 
of moisture to be removed from a sample before placing in 
the above moisture meters for the final reading. This oven 
can also be used very effectively as a separate drying oven 

The laboratory furniture to be shown illustrates the ‘A’ 
plan super furnishings with removable units to enable easy 
access to the services 


L. Oertling Ltd. (Stand 20). 
The two most interesting exhibits on this stand will be 
Model QO! Decimicro balance and examples of balances 
to which electronic outputs have been provided 

Recent developments in the use of ultra micro analysis 
have lead to the development of the Mode! QO! Decimicro 
balance which is capable of weighing to 0-1 microgrammes 
The limitations of knife edge bearings when used in balances 
of this type are well-known and the best performances have 
been obtained when flexible suspensions were used. The 


design of the QO1 is based on the use of a quartz fibre beam 


and quartz fibre suspension members. The advantage of 
quartz is its freedom from elastic hysteresis which ensures 
that the suspension is virtually free of friction 


The Model QOi decimicro balance capable of weighing to 0:1 
microgrammes, to be shown by L. Oecertling Ltd. 
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In the past many balances have been constructed by 
experimenters using this basic form of construction but the 
Oertling model QO! is distinguished from all previous 
designs of this type by having the beam supported by two 
very fine quartz fibres which carry the load of the beam and 
samples so leaving the torsion fibres free from the stress of 
load carrying. Further, the method of mounting the beam is 
such that replaceable beams can be supplied and easily 
fitted in the event of damage. The instrument has a capacity 
of 250 milligrammes in each pan and a standard deviation 
of 0-08 microgrammes. 

The balance is outstandingly quick and simple to use. 
Readings are taken directly from three numbered wheels and 
an engraved drum. 

Examples of electronic balances on display wil! show the 
possibilities provided by balances having either an analogue 
or a digital output. They can be used for controlling pro- 
cesses or for operating printers. The examples shown are 
prototypes intended to stimulate discussion with potential 
users and to lead to the production of designs having the 
greatest utility for the chemist and physicist. 

The well established range of Oertling one-pan and two- 
pan and microchemical balances will be on display with 
particular emphasis on the Releas-o-matic instruments. 
Samples of stainless stee! analytical and laboratory standard 
weights will be available for inspection 


Oxoid Division (Oxo Ltd.) (Stand 46). 

A comprehensive range of culture media of interest to those 
working in all branches of bacteriology, including medicine, 
public health, milk and water testing, brewing and food 
manufacture, will be shown. 

There will be demonstrations showing the quality control 
of agar, of Multodisks for sensitivity testing and of other 
bacteriological preparations. The use of Oxoid cellulose 
acetate strips for the electrophoresis of serum protein etc 
will be described. A section is devoted to the use of standard- 
ized spore strips in the assessment of sterilizer efficiency 
Technical staff will be available to discuss the latest 
developments in this field. 


The Permutit Co. Ltd. (Stand 22). 

The production of purified water by ion exchange is now 
generally accepted for most laboratory requirements. As 
manufacturers of both ion exchange resins and equipment, 
The Permutit Co. Ltd. are well represented in this field by 
their range of portable Deminrolit units. These are designed 
to produce up to 12 gallons hourly of purified water—to 
B.P. Specification where required—efficiently and cheaply. 
Portable Deminrolit units are of robust, non-corrodible 
construction and are equally suitable for workshop as well 
as laboratory use. In operation, a built-in conductivity tester 
gives immediate indication of treated water quality 

For larger flows static Deminrolit plant is available, 
suitable for dealing with practically any flows: of special 
interest to laboratory users are the MB.6 and 9 packaged 
units which can provide a flow of purified water to BP 
quality up to 120 gph. 

Permutit Zeo-Karb and De-Acidite ion exchange resins 
used in Deminrolit equipment are also used extensively in 
laboratory work and are available in a wide range of grades 
in 1 lb. quantities 


Portland Plastics Ltd. (Stand 72). 
This company will be displaying products in association with 
their sister company—Uni-Tubes. 

Portland Plastics Ltd. will be showing straightforward 
P.V.C. laboratory tubing, probably featuring Marany! 
tubing for gas chromatography 

Uni-Tubes will feature P.T.F.E. tubing for laboratory and 
general use. 
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The Permutit portable Deminrolit. 


Poulten, Selfe & Lee Ltd. (Stand 23). 

This company, which is one of the largest manufacturers of 
lampblown scientific glassware in the United Kingdom, also 
specializes in the calibration of glass capillary viscometers 
and these, together with a display of hydrometers, will be 
among the main items being exhibited 

P S L viscometers are made to the Institute of Petroleum 
and the British Standard Specifications. The calibration of 
these instruments is carried out in a special test laboratory 
which is equipped with thermostat baths capable of precise 
temperature control. Full details are given in catalogue, 
VIS/60, which can be obtained from the stand 

A comprehensive selection of PSL hydrometers will also 
be shown, including B.S. petroleum, density and specific 
gravity hydrometers, A.S.T.M., Twaddell, Baume and Brix 
hydrometers. 

In a modern factory at Wickford, a wide range of articles 
are manufactured which includes Fordwyk weighing bottles, 
test tubes, lampblown, volumetric, oil and milk testing 
glassware 


J. Preston Ltd. (Stand 13). 

The departure of this firm from their usual policy of ex- 
hibiting a comprehensive range of laboratory equipment, 
will be indicated by the background print on their stand 
showing the tapping of an arc furnace. At this exhibition a 
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special display of apparatus for use in engineering and 
steelworks laboratories will be shown. 

A number of items on display are of use to most labora- 
tories and include titration apparatus, thermostatic control 
gear, drying ovens, hot plates and smaller laboratory aids 
as Stirrers, timers and the Colora stand. 

Capital equipment of special interest to the metallurgist 
is represented by electronically controlled furnaces for com- 
bustion and research heat treatment, polishing and mounting 
machines, together with balances and the Zeiss Epi-techno- 
scope for the stereoscopic examination of surface flaws. 

A selection of popular chemicals and compounds for the 
analysis, etching and polishing of metals will also be dis- 
played, together with examples of specially designed glass- 
ware as used by many steelworks. 


W. R. Prior & Co., Ltd. (Stand 3). 
Among the exhibits to be shown on this stand will be: 

Cine Microscope:—This is a self-contained unit for re- 
cording by continuous or by time lapse cine photography, 
movement or growth in microscopical specimens. The tem- 
perature of the incubation chamber containing the inverted 
microscope can be controlled to fine limits by thermostat. 
Although used primarily in the fields of zoology, pathology 
and microbiology, other uses in industry will be found to 
record visible changes at the microscope level. 

Inverted Microscope:—A specially designed microscope 
for use with tissue culture, cell, marine and fresh water 
biology ; also for quantitative examination of fluids. Supplied 
with monocular or binocular attachments. Optional long 
working distance condenser for use with standard tissue 
culture bottles and phials, etc. 

Tissue Culture Chamber:—A chamber designed for pro- 
longed microscopical observation of cell and tissue cultures, 
as with cine microscope work. Basically the design is by the 
arrangement of two cover slips separated with a silicone 
O ring between them. Sterilization is easy and can be 
effected by dry heat. (Roberts, D. C. and Trevan, D. T. 
(1961) J. R. Micr. Soc., 79, 361). 

Laboratory and Stereoscopic Microscopes:—New ranges 
of microscopes which give the choice of stages condensers 
and substage illuminators in laboratory models. The stereo- 
scopic types give choice of vertical and inclined binocular 
bodies with single or triple objectives. 

Micromanipulators:—This instrument is available with 
left or right hand controls providing a three dimensions 
movement calibrated to read to 0-01 mm. Used for physio- 
logy, biophysics, genetics and in the fields of industry such 
as electronics. 

Petrology Microscope:—A \aboratory type microscope 
which can be built to varied specification. 

Metallurgical Microscope:—Remodified microscope in- 
corporating precentred light source of 15 watt, coated 
optics corrected for uncovered specimens and new con- 
denser system with two iris diaphragms and filter holder. 


The Publishers Association (Stand 63). 

The following exhibitors will be displaying publications on 
this stand: 

Addison-Wesley Publishing Company, Edward Arnold 
(Publishers) Limited, G. Bell & Sons Limited, Blackwell 
Scientific Publications, Butterworth & Co. (Publishers) 
Limited, Cambridge University Press, W. & R. Chambers 
Limited, Chapman & Hall! Limited, Cleaver-Hume Press 
Limited, Charles Griffin & Co. Limited, Leonard Hill 
(Books) Limited, Lliffe Books Limited, Interscience Pub- 
lishers Limited, E. &. S. Livingstone Limited, Crosby 
Lockwood & Son Limited, John Murray (Publishers) 
Limited, George Newnes Limited, D. Van Nostrand & Co. 
Limited, Pergamon Press Limited, Sir Isaac Pitman & Sons 
Limited, Scientific Publications (Great Britain) Limited and 
E. & F. N. Spon Limited. 
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interchangeable keys it is fair to assume the majority of 
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R & L Enterprises Ltd. (Stand 9). 

As manufacturers of a very wide range of laboratory 
metalware the company will be exhibiting a comprehensive 
selection of products. The object of the exhibit will be to 
demonstrate to the scientific public that progress is being 
made in the field of design and finish which is making the 
very many items in day-to-day use in laboratories throughout 
the world not only better technically but also more pleasing 
to the eye. 

Burners for coal gas will be shown including standard 
bunsen, micro and teclu series to demonstrate the coverage 
of routine types but emphasis is laid on the specialized 
burners which are new in design and sensational in per- 
formance. The blast burner which is a meker type burner 
with added compressed air injection reaches temperatures 
over 1,200°C. without difficulty and if operated with a 
smal! crucible muffle reaches over 1,500°C. This burner also 
has the advantage of not having a reducing flame making it 
very useful in many analytical techniques. 

Clamps of many types will be shown ranging from the 
Rexaloy series which are widely used, to the latest in micro 
clamps. Latest developments in the burette holders will be 
seen and a number of prototype clamps designed to meet 
specific demands. 

Stands of many types will be included with emphasis on 
the new series of retort stands with interchangeable rods 
throughout the range. A new acid resistant vitreous finish 
to bases coupled with stainless steel rods will be seen together 
with other standard finishes. Uniframe laboratory scaffolding 
will be used as a basis for much of the exhibit showing the 
versatility and superior finish of the type of laboratory 
support framework. Prototypes of improvements to this 
range will be seen as well as the latest design of the original 


types 


Ridsdale & Co. Ltd. and Bureau of Analysed Samples Ltd. 

(Stand 6). 

These associated companies specialize in the preparation 
and supply of chemical reagents and standard samples for 
metallurgical laboratories. 

Ridsdale & Co. Ltd. will be exhibiting typical examples 
of their Analoid compressed chemical reagents prepared 
primarily for the Analoid system of analysis. They include 
several oxidizing, reducing and complex forming reagents 
and a number of reagents for colorimetric analysis 

The following new Analoid reagents will be shown for 
the first time: ascorbic acid tablets for use in the colorimetric 
determination of silicon as molybdenum blue, sodium 
tungstate tablets for the determination of vanadium as 
vanado-tungstate, and potassium iodate tablets for use in 
conjunction with tablets of potassium iodide for the iodo- 
metric determination of sulphur dioxide in fruit preserving 
solutions. 

A new edition of the Analoid Method Sheet Folder will 
also be on show for the first time. This folder contains 
completely revised sections on the determination of phos- 
phorus and manganese in iron, steel and a range of non- 
ferrous alloys. 

Bureau of Analysed Samples Ltd. will exhibit analytically 
standardized samples for both chemical and spectrographic 
analysis. Examples of British Chemical Standards will 
include carbon and alloy steels, cast irons, ferro-alloys, 
non-ferrous alloys, ores, slags and refractory materials 
Recent additions which will be exhibited include an alumin- 
ium bronze to B.S.2032, a Grecian chrome ore and a 
sillimanite refractory. Five series of spectrographic standards 
in the form of rods, bars or discs will be shown, the latest 
addition being a series of low tungsten steels standardized 
for tungsten contents up to 3-4 per cent. 

Of special interest will be a set of Spex powder samples 
for semi-quantitative spectrographic analysis by the dilution 
method and a series of swatches of typical aluminium alloys 
and stainless steels for identification purposes; of American 
origin, these standards have not hitherto been exhibited in 
this country. 
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An SS cupboard and drawer under bench unit. 


Scientific Supplies Co. Ltd. (Stand 51). 

This stand will be mainly devoted to this company’s ‘Off 
the Shelf’ Service for Quickfit, E-Mil and Electrothermal 
apparatus and their new ranges of bench units. 

The considerable additions recently made by Quickfit to 
their range of jointed apparatus will be on display. They 
include vapour dividing fractionating heads, continuous 
water stills and a new extended range of reaction vessels, 
sintered wash bottle heads and separating funnels with 
interchangeable keys. 

A newer range of E-Mil burettes with interchangeable 
stopcocks will also be on view. 

Another feature of the stand will be the new ranges of 
‘SS’ bench units, made to functional design, both in mahog- 
any and oak and a redesigned fume cupboard. Gas and water 
fittings will also be on display. 

A comprehensive consultative and technical service is 
provided by this company who also undertake installation 
of both benchwork and services, and a member of their 
design staff will be in attendance to discuss individual 
requirements. 


Silverson Machines (Sales) Ltd. (Stand 48). 

Silverson Machines (Sales) Ltd. will once again be exhibiting 
their range of multi-purpose mixer emulsifiers, the smallest 
of which is the laboratory mixer. At the other end of the 
scale are machines capable of handling quantities of over 
2,000 gallons. 

The laboratory mixer was produced to do the work of 
the production models on a laboratory or pilot scale. It is 
in all essentials a facsimile of the larger models. Thus any 
results which are obtained with this machine can be precisely 
reproduced in production whether pilot or full scale 

The Silverson multi-purpose mixer emulsifier range is 
built upon modern principles which have done much to 
revolutionize mixing techniques. The machine consists 
basically of a powerful centrifugal pattern suction pump 
enclosed in interchangeable heads and meshes. The rotor 
blades subject the liquid to be processed to a very intense 
shearing action at the highest velocity, which guarantees 
extra rapid and thorough processing. Emulsor meshes assist 
processing, break down agglomerates, remove oversize 
particles and other extraneous matter and produce homo- 
geneous emulsions and dispersions in minutes. 
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The machine is extremely versatile and its action can be 
modified and controlled by the operator to cope with the 
entire range of mixing operations likely to be encountered 
in the laboratory or in production. This gives a flexibility for 
research and production which has never previously been 
available. For this purpose, a variety of working heads is 
supplied, all of which are interchangeable in a matter of 
seconds, without the aid of tools. All working parts are 
constructed of stainless steel and will give years of trouble- 
free service, little or no maintenance being needed. The 
machine is easily cleaned (indeed in most cases it is self- 
cleaning) and can be dismantled for sterilizing in less than a 
minute without the use of any tools. 

The versatility of the Silverson machine readily allows 
different heads and rotors to be designed for special mixing 
operations, where materials of unusual characteristics have 
to be processed. 

The uses of the machine are set out in the latest publication 
‘Modern Mixing Methods’, copies of which will be forwarded 
upon request to those who may be unable to visit the stand 


G. Springham & Co. Ltd. (Stand 56). 

Interkey products have now become through popularity a 
‘must’ in the chemical! laboratory. It is Britain's first success- 
fully marketed, conventional type, interchangeable key 
stopcock, purchased either as a stopcock or manufactured 
on apparatus dependent on stopcocks for operation. A 
great saving in time, cost and inconvenience is afforded by 
their use. The Interkey range now extended is available in 
sizes of bore from | mm. to 8 mm. including a ‘Y’ and ‘T’ 
bore in 3 mm. to 4 mm. size, also a single oblique 5 mm. to 
8 mm. bore. The larger size stopcock enables the manufacture 
of larger apparatus, i.e. 2, 3, and 5 |. separating funnels 
With the introduction of the double oblique stopcock with 














A Silverson laboratory mixer. 
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interchangeable keys it is fair to assume the majority of 
needs in the laboratory to be covered. Burettes by E-Mil, 
desiccators and aspirators by Moncrieff are now fitted with 
Interkey and al! keys in the Springham, E-Mil and Moncrieff 
apparatus are completely interchangeable with each other 
Using Interkey apparatus a PTFE key may be purchased, 
this being completely interchangeable with the glass key, 
and can be reliably used with existing Interkey stopcocks or 
apparatus if the use of a caustic or solvent solution is 
required. No greases are required for the PTFE key and, 
having a glass barrel, the stopcock is easily fitted into glass 
apparatus. The development of Interkey has introduced a 
new era in laboratory glassware, and demand proves the 
need. 

High vacuum stopcocks have not yet advanced to inter- 
changeability, however high vacuum stopcocks are produced 
by the company to a very high standard, and are marketed 
throughout the world. Although the standard type of 
stopcock is listed the special requirements met with in 
laboratories will be undertaken. 

Remaining in the field of high vacuum a recently developed 
diaphragm operated, greaseless, high vacuum stopcock has 
been used with marked success. Simple statistics are, size of 
bore | mm. to 4 mm. using (a) a neoprene rubber diaphragm, 
(b) fluorocarbon rubber diaphragm (Viton A). The neoprene 
gives a good all-round performance but the need for 
temperatures, or the awkward gases and vapours can be 
successfully met with the Viton A diaphragm. It can be 
used under high vacuum conditions down to 10—-° mm. Hg 
and is also suitable for positive pressures. 

Where glass pipe line is encountered, in particular for the 
chemical engineer a new | in. bore greaseless stopcock is 
available. The operation of this depends on a diaphragm, 
basically 4 in. thick neoprene rubber having -005 in. thick 
PTFE covering. The advantages are no contaminating 
greases and finger light adjustment from full flow to infinity. 
The dimensions enable its inclusion in existing pipe line as 
a replacement to the plug type without alteration to plant. 
It is also available as a right angle insertion. 


Stanton Instruments Ltd. (Stand 39). 

The Unimatic single pan balance has been further developed 
by Stanton Instruments Ltd. This single pan constant-load 
balance is now offered in three models: Model CL.1 with 
sensitivity 0-1 mg.; Model CL.2 with sensitivity | mg.; and 
CL.3 with sensitivity 0-01 mg. by vernier. 

These balances are supplied complete in a well-designed 
metal case which is pleasing in appearance, and at the same 
time easy to keep clean. The grouping of controls at bench 
level and the easy-to-read counter screen make this the ideal 
model for use in research or in industry, where the weighing 
process is often carried out by semi-skilled or unskilled 
operators. Combined with the robustness of the balances 
the speed of operation makes this instrument particularly 
suitable for routine weighings. This fact has already been 
recognized by many scientific educational and teaching 
establishments in this country, and elsewhere, who are 
largely equipping themselves with the Unimatic balance to 
condition future chemists to its use. The balances are supplied 
complete with tare pots. which may be tared against the 
weighing vessel so that no subtraction is required to arrive 
at the final result 

While a full range of standard two-pan balances in the 
aperiodic and microchemical classes is still produced, there 
is no doubt that the trend in the future will be towards the 
single pan balance of the constant-load type, which offers the 
inherent advantages of faster weighing speeds, easier opera- 
tion and less susceptibility to error. 

The Stanton thermo balance has already been offered in 
a choice of models, and the range has now been increased 
with the new model HT-SM thermo balance equipped with 
a furnace capable of attaining the temperature of 1,550°C. 
On this instrument a permanent record of temperature and 
weight change in the sample as a function of time is obtained, 
from which the information necessary for differential 
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Thermobalance by Stanton Instruments Ltd. 


thermogravimetric analysis may easily be extracted. Once 
set, the instrument will produce the chart record automatic- 
ally for a period up to several days. The company state that 
this is the only commercially available single unit instrument 
of its type, and the benefits of the increased temperature 
range will be greatly appreciated by all those interested in 
high temperature research, especially in oxidation and 
reduction studies. 


Technicon Instruments Co., Ltd. (Stand 25). 

The laboratory model autoanalyzer to be shown auto- 
matically performs wet chemical analyses on discrete 
samples at rates up to 60 per hour. It analyses biological 
fluids and is used for continuous analysis in pharmaco- 
dynamic studies. Also on display will be Autotechnicon 
tissue processing equipment and Lab-Aid slide filing cabinets. 


Tellus Super Vacuum Cleaner Ltd. (Stand 5). 
On this stand a full range of Tellus industrial cleaners will 
be on view. Two models will be of particular interest to 
scientists and research workers. These machines being 
practically silent in operation are fitted with the Tellus 
microfilter system, which retains the finest dust and bacteria. 
They are invaluable for the salvage of valuable waste and 
spillage and due to the cyclone effect of the air stream even 
broken glass can be picked up without damaging the filter. 
In addition to these machines there is shown a full range 
of the large industrial models specially designed for the 
cleaning of large floor areas, walls, girders and roof trusses 
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The machines are also excellent for the cleaning of many 
types of boilers. 

Finally there is the Tellus floor polisher which, being light 
in weight can be handled by female labour, yet is heavy 
enough to produce first class results. 


The Thermal Syndicate Ltd. (Stand 45). 

The Therma! Syndicate Ltd. will be showing a comprehensive 
selection of Vitreosil, pure fused quartz and silica, laboratory 
ware and tubing, Spectrosil, synthetic fused silica, and 
special high temperature refractory laboratory ware and 
tubing. 

All the fused quartz and silica has the highest thermal 
shock resistance and can be used repeatedly up to 1,050°C. 
They are totally inert to the effects of all acids, except 
hydrofluoric, at all temperatures and concentration. A novel 
exhibit will be a Bunsen burner, made entirely of fused 
silica, to withstand extremely corrosive, acidic atmospheres. 

Examples of standard interchangeable ground joints, 
spherical (ball) joints and buttress joints (all to British 
Standard Specification) from the extensive Vitreosil range 
as well as quartz-to-Pyrex graded joints, will be on display. 

Fused quartz tubes of precision bore, 0-1 mm. in 3 ft. 
lengths, and thin wall tubes are also to be exhibited. 

Mercury vapour lamps, low and high pressure units, are 
available in compact or conventional shapes and with 
suitable transformers or choke coils, provide an easy method 
of making up inexpensive sources of ultra-violet light 

The range of Vitreosil spectrophotometer cells has 
Increased and as wellas standard rectangular and cylindrical 





Transparent Vitreosil apparatus made to specification. 
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shapes, specially fabricated items are made to user’s own 
specification. Every Vitreosil cell is thoroughly fused and no 
cemented or adhesed joints are used—thus for cleaning 
purposes even boiling nitric or chromic acids have no 
deleterious effects on them. Single units or matched sets are 
supplied. 

Exhibits in Spectrosil, synthetic fused silica, will fall into 
two main categories: hollow ware such as crucibles and 
tubing, and optical components. 

The extreme purity of this material, in which the total 
metallic impurities are less than 0-2 parts per million as 
determined by the Admiralty Materials Laboratory, Poole, 
Dorset, makes Spectrosil particularly useful in the manu- 
facture of hyperpure semi-conductor materials where even 
the least trace of contamination must be avoided. 

Synthetic fused silica extends the range of commercially 
available prism spectrophotometers down to 1,850A 
Optical components are offered in Spectrosil *A’ and ‘B’ 
grades; both are intrinsically the same, in having the highest 
possible transmissions in the ultra violet region of the 
spectrum, but the ‘A’ material is checked against a rigorous 
optical specification for ultra violet transmission, strain, 
fluorescence and uniformity of refractive index. Both grades 
are free from bubbles and inclusions 

Vitreosil springs are available as straight or tapered 
helices to make inexpensive micro-balances. Each spring is 
perfectly circular and of uniform thread diameter. They are 
made in a wide range of sensitivity and they do not suffer 
from elongation, fatigue or corrosion in acidic atmospheres 

Thermal refractory products have advanced in range of 
sizes, new materials and performance. Impermeable com- 
bustion tubes, furnace formers, insulators and pyrometer 
sheaths are made in Thermal aluminous porcelain 525, 
mullite 604 and recrystallized alumina 505. Ash fusion tiles 
in aluminous porcelain 525 stand up well to attack by fuel 
ash and can be used up to 1,500°C 

Exciting new ranges of laboratory ware are also to be 
shown in Thermal magnesia, zirconia and thoria for use up 
to temperatures of 1,900°C., 2,200°C. and 2,500°C. respec- 
tively. Tubes, in limited sizes, are also made in these materials 


Townson and Mercer Ltd. (Stand 61). 
Specially featured in this display will be three examples of 
a new range of thermostat baths, incorporating T & M 
thermistor bridge control. (See page 331). One of these 
models is the bridge controlled version of the X.27 thermo- 
stat bath. This new bath, which is enclosed in a welded 
aluminium case of new design, incorporates the following 
features 

1. Temperature calibrated dial setting of thermistor 
bridge control 

2. Boost heater controlled by bridge with separate relay 

3. Allelectrical components on a single readily removable 
panel 

4. Low temperature long life heaters 

5. Powerful straight line stirring by means of ducted 
impellor 

6. Completely clear working space 

7. External circulation available from submerged pump 

8. Even cooling throughout the bath available from flat 
panel cooler 

9. No glass parts to break or connections to leak 

10. Range up to 120 C. with an accuracy of 0-011 ¢ 

Other models being exhibited from this range will be a 
circular precision viscometer bath and a — 70 C. bath 

Other new items to be shown will be an improved fan unit 
for ovens, and a range of weighing bottles made in a new 
plastic material, Polycarbonate 

Other exhibits will include laboratory refrigeration units 
for lowering the temperature of thermostat baths or for 
providing a source of cold liquid for pumping round 
laboratory apparatus, a vacuum moisture tester for rapid 
routine moisture determinations in vacuo of 5 g. samples. a 
circular low inertia Warburg apparatus, laboratory air 
ovens, and a desiccator or humidity cabinet fabricated in 
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Fibreglass with a built-in circulating fan. The exhibit will 
be completed with displays of laboratory glassware and 
plastic laboratory ware. 


W. Watson & Sons Ltd. (Stand 38). 

W. Watson & Sons Ltd. will be exhibiting a wide range of 
instrumentation from the Barnet ventilator ‘electronic lung’ 
to their well-established range of microscopes. 

An important ‘first showing’ will be the new Watson 
interference objective. 

The Barnet ventilator was first introduced to the medical 
profession in November, 1959 and since that time it has 
played a vital role in the treatment of all respiratory con- 
ditions, particularly poliomyelitis. Weighing 56 Ib. the 
ventilator is battery operated and completely portable. This 
allows the patient a great deal of freedom of movement, 
and journeys of up to 20 hours duration can be made with 
complete safety, under medical supervision. It has a wide 
range of applications and is used extensively in the operating 
theatre to assist breathing during chest operations and in the 
administration of anaesthetics. 

Included in the display of microscopes, will be the service 
type—a well-established instrument widely used in teaching 
and instruction; the Bactil-60 microscope, especially 
designed for research; stereoscopic microscopes, and a new 
instrument—a microscope objective for the examination of 
specimens by refracted light at approximately » 100 magni- 
fication which produces an interference fringe pattern on 
the specimens corresponding to variations in the height of 
the surface. It is a low priced accessory for use with all 
microscopes. Standard instruments fitted with this objective 
become surface finish interference microscopes 


A. D. Wood (Stand 10). 

This company will be showing the complete range of equip- 
ment which they supply, and also some of their own range 
of high vacuum glass stopcocks. 

They do not manufacture general purpose stopcocks; 
their hollow key stopcocks are guaranteed down to 10-® mm 
Hg. whilst the solid key stopcocks will hold a vacuum of 
10-2 to 10-3 mm. Hg. Apart from the stopcock itself, the 
most important factor when concerned with high vacuum 
is the correct lubrication of the key. The company’s catalogue 
devotes a full page to recommended methods of greasing 
stopcocks, and informatory leaflets are available on this 
important subject. Samples of our fully tested spring-loaded 
stopcocks are also on show 

Also to be exhibited will be coiled glass capillary spirals 
This is a remarkable achievement in glassworking, and the 
tubing, with a bore of eight thousandths of an inch is for 
use as columns in gas liquid chromatography. Used with the 
new ionization detectors, they are proving remarkably 
efficient, especially at high temperatures. 

A range of Edwards High Vacuum Ltd. pumps and 
accessories will also be displayed and it is hoped that a 
demonstration will be arranged using some of the equipment 

Also on show will be samples of the following apparatus 
which is supplied off the shelf: Quickfit and Quartz appar- 
atus; Edwards High Vacuum pumps and accessories; 
graduated glassware; laboratory appliances and scaffolding; 
Pyrex ware; rubber ware; plastic ware, and also the latest 
additions to the company’s range—electrothermal heating 
equipment 


The Worcester Royal Porcelain Co. Ltd. (Stand 11). 
As at last year’s exhibition, this stand will be shared with 
John Moncrieff Ltd 

The exhibits of the Worcester Royal Porcelain Co. will 
consist of a selection from the wide range of Royal Worcester 
and Sillax porcelains, including all types to crucibles, 
basins, funnels, plates, porous ware and two- and three-piece 
Hartley funnels. There will also be a display of R.W. 
alumina ware for temperatures up to 2,000°C 

Laboratory glassware manufactured by John Moncrieff 
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Ltd. will consist of beakers, flasks, etc. from the large range 
of Monax borosilicate glassware and Perth Brand glassware 
in the form of aspirators, desiccators, etc. With regard to 
the Perth group of products, a new range of Scheibler 
pattern desiccators for vacuum and other general purposes, 
aspirators and Woulffs bottles are now all fitted with British 
Standard interchangeable joints and Interkey stopcocks 


X-Lon Products Ltd. (Stand 8). 
The X-Lon exhibits will be plastic equipment for medical, 
industrial, research and teaching laboratories 

The enlarged range of products once again shows the 
developments of the past year; polypropylene is now widely 
used, since its special advantages for scientific products have 
been proved and appreciated 

Of special interest to all users of laboratory equipment 
will be the new ranges of polypropylene products, which will 
include beakers, measuring cylinders, bottles, aspirators, 
watch glasses, Erlenmeyer flasks, pipettes and centrifuge 
tubes. 

An increased range of products made in P.T.F.E. (Poly- 
tetrafluorethylene), which now includes additional beakers 
and new sizes and forms of encased magnetic stirring bars 
as well as galley pots and evaporating dishes will be of 
interest to workers in industrial and research laboratories 

Various new ranges of disposable equipment, chiefly in 
polystyrene, particularly for bacteriological uses, including 
petri dishes, tissue culture flasks, containers, wettable slide 
plates and swubes, will concern those working in medical 
laboratories 

Of special interest in school laboratories will be the 
enlarged, comprehensive range of standard X-Lon equip- 
ment, the use of which reduces breakages and replacement 
costs to a minimum 

A new item will be the X-Lon magnetic stirring machine 
This patented invention is made, save for the magnet, 
entirely of plastic materials. Impelled by air or water instead 
of electricity, requiring practically no maintenance and 
providing no hazards in use, it is sold at a fraction of the 
price of conventional stirring machines 

Illustrations of the company’s specialized fabrications for 
particular requirements willalso be included 





X-Lon magnetic stirring machine. 
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EXHIBITORS AND STAND NUMBERS 


This list is complete at the time of going to press. 


Exhibitors Stand No. 
Aimer Products Ltd. 7 
Analytical Measurements Ltd. 41 
Anderman & Company Ltd. 32 
Associated Electrical Industries Ltd. 

Charles Austen Pumps Ltd. 42 
Baird & Tatlock (London) Ltd. 40 
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THE USE OF SYRINGES AND MODIFIED PIPETTES FOR 
DETERMINING VIABLE COUNTS OF BACTERIA BY THE 
DROP-PLATE METHOD 


by V. B. D. Skerman, B.Sc.Agr., Q.D.A. 


Reader in Bacteriology, University of Queensland 


a the introduction of drop-plate methods for 
counting viable cells in bacterial populations, 
various suggestions have been made in respect to the 
apparatus employed. Based on the idea of using 
gauged metal tubing put forward by Davis and Bell 
(1959) two modifications of the usual! apparatus have 
been introduced successfully into this laboratory 


Modified 2 ml. Graduated Pipettes 

For those who prefer to prepare decimal dilutions by 
transfer of | ml. quantities to 9 ml. of diluent, use can 
be made of 2 ml. graduated pipettes with the tips 
ground to receive Luer fitting hypodermic needles 
which have been machined to give a squared tip 
Sealed on with Araldite or similar cement these 














pipettes serve the dual purpose of transfer and dropping 
pipettes thus eliminating the necessity to use two 
pieces of apparatus. Hypodermic needles offer a wide 
range of drop sizes and are relatively cheap 


The Use of Syringes 
Performance of counts which involve pipetting of 
infectious material has led to the development in this 
laboratory of the apparatus illustrated in Fig. | to 3 

It consists of a base plate C supporting a 104 in 
4 in. vertical rod D grooved at E to receive the spring 
loaded pin F. It supports near the base a shallow 
disinfectant tray G which has a collared opening H 
through which drops from syringe needles fall to the 
agar plate. Supported on a collar above the tray is the 








Fig. 1. Plan of the base plate showing relative positions of the petri dish, stops (M) and the truncated flange at the base of the 
support D in Fig. 3. Fig. 2. Plan through A... A of the rim F in Fig. 3 showing spacing of the syringe hobs. Fig. 3. Sectional 
elevation through B . . B in Fig. 1. 
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revolving syringe support which carries 9 = 2 mi. 
hypodermic syringes—the lower rim J drilled to 
receive the metal Luer-lock connections and the upper 
rim K to receive and support the syringe barrel. 
Attached to the upper part of the revolving support, 
and detachable from it, is a third plate L carrying 9 
metal threaded screws, with knurled heads, which can 
be centred over the syringes. This plate is removed to 
permit syringes to be inserted. 

Each syringe barrel is supported by a stainless steel 
spring which maintains upward tension on the barrel 
and reduces the volume intake to approximately | ml. 

Luer fitting needles (17 g. 3 in.) with the ends 


ground square are fitted to each syringe. 


Operation 

The syringe barrels are lubricated with a little paraffin 
oil and the syringes assembled as illustrated. The lower 
edge of the disinfectant tray is set so that a petri dish 
may be rotated against the two stops (M) beneath it. 
The metal collar supporting the syringe mount is 
adjusted so that the tips of the needles just clear the 
edge of the collar in the base of the tray G. Each metal 
threaded screw in the top plate is screwed down until 
it just exerts pressure on the springs. The apparatus can 
then be sterilized by autoclaving. 

To perform a count a known volume of sterile 
diluent (0-9 ml.) is pipetted into each of nine 2} in. 

4 in. sterile tubes. A small quantity of the suspension is 
collected in a similar tube. 

Disinfectant is placed in the tray G. 

The syringe assembly is moved up the support until 
the spring loaded pin F engages in the groove E. This 
provides sufficient clearance between the tips of the 
needles and the tray G to insert the small tubes 

The barrel of the first syringe is then depressed by 
means of the screw. The tube containing the suspension 
is then raised over the needle until the tip of the needle 
is immersed. The tension is then released until ca. five 
drops of suspension have been taken up. The tube is 
then lowered until the tip of the needle is clear of the 
suspension and tension is released a .ittle further to 
prevent any possibility of drip. It is preferable to 
handle the tubes with a small pair of specially shaped 
metal forceps to avoid contact of the fingers with the 
needles. 

Using the screw, three drops of the suspension are 
then ejected from the first syringe into the first tube of 
diluent without allowing the needle tip to touch the 
diluent. 

The plunger of the second syringe is then depressed 
with the finger tip and the first dilution tube is raised 
over the needle until the needle is well immersed. 
Excellent mixing can then be achieved by releasing and 
compressing and plunging with the finger tip, taking 
care to avoid expressing air into the fluid. This may 
result in aerosol formation. When mixing is complete 
the plunger is released while the tip of the needle is 
still immersed thus taking a sample into the syringe. 
Three drops from syringe 2 are then ejected into the 
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second dilution tube. After discharge of the drops the 
tension should be released slightly to draw the fluid 
back a little into the needle. Any accidental dropping is 
taken care of by the disinfectant in the tray. The 
operation is repeated until all the dilutions have been 
made. 

As samples of each dilution are retained in the 
syringes the dilution tubes may be discarded. 

To prepare the drop plates the pin F is retracted and 
the assembly lowered on to the supporting collar. The 
syringes containing the selected dilutions are centred 
over the opening H and the agar plates are rotated 
under the tray G. Discharge of the drop can be. 
accurately controlled by means of the metal screws. 
The height from which it drops is constant for each 
syringe and the distance in from the edge of the plate 
is regulated by the position of the stops. 

Premature discharge of the drop by shaking and 
variation in drop size due to inclination of the pipette 
are eliminated. 

Provided the needles are each calibrated and used in 
the same sequence a dilution factor for each can be 
estimated and used in all subsequent estimations of 
counts. 

Once the count is completed the whole apparatus can 
be sterilized before dismantling. 

REFERENCE 
Davis, J. G. and Bell, J. S., (1959). Laboratory Practice, 8, 58 


British Laboratory Ware 
At the Annual General Meeting of the British Laboratory 
Ware Association Ltd., Mr. T. H. Hopper, Ph.c., of 
Middleton & Co. Ltd., Middlesbrough, was re-elected 
Chairman for the ensuing year. 
The following other Members of Council were also elected: 
Vice-Chairman: Mr. C. H. Williams ( Jencons (Scientific) 
Ltd.). 
Treasurer 
Immediate Past Chairman 
Ltd.). 
Members of Council: Mr. J. Clegg ( James Woolley, Sons 
& Co. Ltd.), Mr. K. A. Tozer (Charles Hearson & Co. 
Ltd.), Mr. R. Evans, F.c.s. (Kernick & Son Ltd.), 
Mr. G. A. Bennie (McCulloch Bros. & Wilson), Mr. 
J. Boucher (Ferris & Co. Ltd.), Dr. H. Ellis (The 
Pyrometric Equipment Co., Ltd.) 


Mr. J. G. Malpass, Ph.c. (W. Finlayson). 
Mr. T. A. Dryden (T. Dryden 


Sir Harold Roxbee Cox 


The Lord President of the Council and Minister for Science, 
Lord Hailsham, has appointed Sir Harold Roxbee Cox as 
Chairman of the Council for Scientific and Industrial 
Research for five years from October 1, 1961. 

Sir Harold Roxbee Cox, D.Sc., Ph.D., D.I.C., M.1.Mech.E., 
F.R.Ae.S., F.inst.F., F.1.Ae.S., who is 58, is an engineer by 
profession and has spent over 20 years in the government 
service. In this time he has done pioneer work on jet 
propulsion, gas turbines and problems of fuel and power. 
After six years as Chief Scientist of the Ministry of Fuel and 
Power, he left government service in 1954 for industry, and 
in January of this year was appointed Chairman of the 
Metal Box Company Limited. He is active in the field of 
higher technological education and is Chairman of the 
National Council for Technological Awards. 
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A WATER-HEATED 
EVAPORATOR FOR SOLVENT-EXTRACT CONCENTRATION 


by E. G. Evans 


Senior Glassblower, Chesterford Park Research Station, Saffron Walden, Essex 


Introduction 

The evaporation apparatus to be described has been 
designed and constructed in the Glassblowing Section 
of this Research Station, and was based on the Kuderna- 
Danish apparatus. ! It has been in regular use in a busy 
residue analytical laboratory for the past two years and 
has more than met the requirements for which it was 
designed, i.e. the concentration of solvent-extracts of 
plant materials with a minimum amount of ‘carry over’. 
For example, a battery of three such units has been 
used for the rapid concentration of chloroform extracts 
obtained during the routine examination of plant 
material for pesticide residues. A litre of extract can 
thus be reduced in volume to approximately 20 ml. 
within 20 minutes, at a temperature of 60 C. and using 
a water pump vacuum. The reduced volume is available 
in a detachable lower portion of the boiling vessel which 
can be transferred without transfer of liquid to the next 
Stage of the process. 


Construction 

The whole assembly (Fig. 1) is constructed in a boro- 
silicate glass, in this case Pyrex, using standard conical 
joints, all of which have been fitted with hooks and 
springs. 
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For ease of cleaning, construction and standardiza- 
tion, the apparatus has been separated into three parts 
The three will be referred to as A, B and C. A con- 
ventional double-surface condenser and a two-neck one 
litre flask is used in conjunction to complete the 
assembly. 

A. This vessel consists of a B34 socket extended to 
54 in. in length with a hemispherical end; } in. down is 
sealed a BIO cone raised slightly to an approximate 
angle of 75° from vertical (Fig. 2). A cap is made to fit 
the B10 cone, using a B10 socket 

B. This is fabricated with an inverted | litre 
conical flask. A B34 cone is sealed to the neck end and 
a B34 socket centrally to the flat bottom. A B19 socket 
is joined to one side and a double splash bulb to the 
other, all three joins being kept in line. A B19 cone with 
tip is attached to th: far end of the splash bulb, centres 
4 in.; this will receive a BI9 conventional double 
surface condenser (Fig. 3). 

C. The helical heater is wound fairly closely in 
9 mm. o.d. tubing (number of turns according to length 
of apparatus); this is joined to a central tube, also of 
9 mm. o.d. The two tubes are made parallel above the 
spiral for joining through a B34 cone, which will be the 
inlet and outlet for the hot water (Fig. 4) 
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Notes 

1. When the conical vessel is being filled there may 
be a slow leak from the lower B34 joint unless tap 
grease is used. When used for chloroform, tap grease 
cannot be used, but a Teflon sleeve will completely seal 
the joint. Once the apparatus is under vacuum no 
leakage will occur from the lower joints. 

2. Hot water provided by a_ thermostatically 
controlled water bath is pumped through the heater by 
a small pump/motor, and returned to the bath for 
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Fig. 4. Scale half full size. 


re-cycling. A non-return valve is placed between the 
apparatus and the vacuum pump 

3. The lower part of the apparatus (Fig. 2) can be 
adapted to suit the next stage of the particular analytical 
procedure. Thus for a distillation at reduced pressure, 
one transfer of the extract may then be eliminated in 
the determination 

4. When the apparatus is used for concentrating 
dilute extracts, the conical sides of the flask are self- 
cleaning; it is only necessary to rinse down the helical 
heating coil with a small quantity of solvent after the 
concentration 

5. A test with 0-1 per cent solution of dithizone in 
600 ml. of chloroform indicated by colour comparison 
that actual carry-over was less than | 10-4, but 
more than 10-5 

The apparatus described is now available from the 
Loughborough Glass Company 


ACK NOWLEDGMENT.— The author acknowledges the assist- 
ance and suggestions of the Chief Residue Analyst, 
Mr. E. D. Chilwell, and is also indebted to Fisons Pest 
Control Limited for permission to publish this paper 
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APPARATUS AND DEVICES 


It is evident from letters received that the Apparatus 
and Devices Section of Laboratory Practice arouses 
considerable interest. We should like to point out that 
we are at all times pleased to receive from readers 
notes, however short or simple, for inclusion in this 
section. 
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EQUIPMENT FOR QUALITATIVE ANALYSIS ON THE SMALL 
SCALE 


by John T. Stock, M.Sc., Ph.D., F.R.1.C., and M. A. Fill, F.R.1.C.* 


Department of Chemistry, The University of Connecticut, Storrs, Connecticut, U.S.A. 


NE of the most attractive features of small-scale 
qualitative analysis is its rapidity and reliability. 
Evaporation on a microscope slide or reduction in 
volume of a solution in a small crucible takes about a 
minute, while the ease with which inorganic precipitates 
or residues may be thoroughly washed makes for good 
separations (Stock and Heath, 1960). As the necessary 
individual equipment is small both itemwise and in 
dimensions, it is conveniently used and stored in a 
compact stand. Developed some ten years ago, a 
compact unit based upon a hardwood block (Stock and 
Fill, 1952) has long been available commercially. Some 
time ago, the design was revised to permit the unit to 
be used for both inorganic analysis and for the detection 
of ‘elements’ in organic compounds (Stock and Fill, 
1956 a and b). Although only 11 in. long and weighing 
a few pounds, a unit designed by the present authors 
for organic identification work incorporates apparatus 
for microfiltration, heating in a liquid bath, melting- 
point determination, refluxing and distillation (Stock 
and Fill, 1954). 
The popularity of the “S’ test tube racks manufac- 
tured by the Fisher Scientific Company has prompted 
us to design an analytical unit with a metal stand. As 


*Present address, Norwood Technical College, Knight's Hill, London 
S.E£.27 
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Fig. 1. Compact unit for small-scale qualitative analysis. 


pointed out by the Fisher organization, their anodized- 
aluminium test tube racks resist common laboratory 
corrosives and do not warp even when placed in an 
oven. A general view of th new unit, which is less than 
10 in. in overall length, is given in Fig. 1. 

The stand is formed from a single strip of 16-gauge 
aluminium sheet, which is finally bent as shown in the 
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Fig. 2. Construction of stand and location 
of components: A, crucible; BB, beads to 
support microscope slide; C, beaker; D, 
microscope slide and blue glass strip: E, 
F, columns; G, pipette; H, hydrogen 
sulphide attachment; I, platinum wire; J, 
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gas testing device; K, test papers; L, 

stirring rods; M, storage of sample; N, 

ball dispensing device; O, microspatula; 
P, tubes used in working. 
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Fig. 3. Improvised microburner with flame shield. 
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side view (Fig. 2). Before bending, the crucible opening 
A is cut or punched and ribs BB are added. The 
serrations in A greatly reduce heat transfer from the 
crucible when the latter is heated. The ribs permit 
microscope slides to be heated while being supported 
near their ends and to be easily picked up; in the 
version shown, the ribs are lengths of 16-gauge wire, 
the ends of which are bent under the crucible plate and 
squeezed tight. For production purposes the beads 
could be raised by stamping and, as accurate jig- 
bending could be employed, all the holes in the top and 
middle platforms would probably be punched in a 
single operation. On a ‘one off” basis, the next operation 
after making the crucible opening is to complete the 
bending except for the doubling-back of the strip to 
form the bottom of the stand. A simple wood former 
is of great help in this connection. A strip of wood 
somewhat longer and wider than the middle platform 
and of thickness to give a snug fit between the middle 
and top platforms is now slipped between these two. 
Having marked out the top platform, the circular holes 
are drilled through both platforms and the interviewing 
wood strip. The large hole C, which accommodates a 
250 ml. beaker, is cut with a tank-cutter or other 
boring device. A few suitably placed drill holes to 
remove most of the unwanted metal enable the pair of 
adjoining slots D to be easily formed by use of a thin 
flat file. These slots are just over an inch long and 
accommodate a microscope slide and a strip of blue 
glass of the same dimensions. For added rigidity, the 
assembly is reinforced by columns E and F. These are 
of 4 in. aluminium wire and the ends are skimmed 
down to project through the 5/64 in. holes drilled to 
accommodate them. The ends are then expanded by 
cautious application of a rivet punch. Column E is 
inserted before the final doubling-back to form the 
bottom of the unit. The upper end of column F can be 
expanded quite satisfactorily by operating through 
large hole C. 
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Most of the openings in the platforms are used to 
accommodate 75 10 mm. heavy duty micro test 
tubes. Those in the holes marked P are used for actual 
working, others being used as receptacles for other 
equipment as indicated in Fig. 2. Included are pointed 
3 mm. diameter micro stirring rods, a platinum wire 
attached to a glass cap with a permanent label (Stock 
and Fill, 1946 a), a hydrogen sulphide attachment 
(Stock and Heath, 1950) that may also be used for 
gas-testing with filter-paper strips (Stock and Garcia, 
1958), and a simple device for gas-testing with a drop 
of liquid reagent (Williams and Stock, 1959). Smaller 
holes accommodate a test pipette, a micro spatula and 
a ball-type dispensing device that may also be used to 
hold test-paper strips (Stock and Fill, 1946 b). 

Because of the smal! quantities of material involved, 
the heat-source need have but small capacity. The 
source shown in Fig 2 is a conventional microburner 
with a cut-down flame tube and an added flame shield 
of boro-silicate glass (Stock and Fill, in press). The 
shield is cut from | in. outside diameter tubing. As it 
is supported by a holder of 18 gauge steel wire, such a 
shield may be easily added to a microburner that has 
been improvised by removal of the flame tube from an 
ordinary Bunsen burner, as indicated in Fig. 3. With 
such a shield, risk of flickering or extinction of a flame 
some 5 to 10 mm. high is greatly reduced, so that 
steady gentle heating may be accomplished. 


Drop-scale evaporations on a microscope slide are 
conveniently performed with the centre of the slide 
placed over opening A after the crucible has been 
removed. As they remain cool the ends of the slide may 
be moved between thumb and forefinger to give heating 
around (rather than under) the liquid drop. When the 
slide is moved along the beads away from the opening, 
the slide centre rapidly cools. This cool region of the 
heating platform is also useful for supporting the slide 
when room-temperature reactions are to be performed 
A useful accessory is a small rectangle of thin aluminium 
sheet, the sides of which are matt-painted black and 
white respectively. With the appropriate side upwards, 
this sheet is slipped under the centre of the supported 
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Fig. 4. Modification of bottom to raise certain of the test tubes 
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slide and thus provides a desirable background against 
which precipitation or other effects of the reaction may 
be viewed. Alternatively, a pair of black and white 
Strips may be painted on the cool portion of the heating 
platform. 


Although the unit is compact, it is easy to use; the 
various components lie naturally under the fingers. It 
is convenient to use the three positions P to the left of 
the beaker to hold group precipitates that are awaiting 
examination. One possible modification only has so far 
seemed desirable, viz., to raise the bottom in the 
locality of test tubes H, I and J, and also under the 
extreme right-hand test tube. The latter is partially 
filled with water at the commencement of analytical 
operations and is used as a counterpoise in centrifuging. 
This modification slightly raises the level of these tubes 
and facilitates their handling or recognition. In a hand- 
made stand, such elevation is easily provided by the 
cutting and bending up of small tongues as shown at 
(a) in Fig. 4. In production, the elevated areas might be 
produced by stamping, as indicated at (b). An accessory 
now being developed is a simple drop-in support for 
micro-scale tests on filter-paper using the ‘extraction- 
evaporation’ technique (Stock, unpublished experi- 
ments). 
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Variations and Errors in Experimental Investigations 
(Continued from page 366) 


conceded that major statements in the scientific field 
must, per se, be insufficiently concise at first until 
sufficient information has been gathered to elucidate 
their limits. 


All these points are relevant, but they do not detract 
from the need for general conciseness of formulation 
without which the probability of occurrence of mis- 
understandings and errors would soar up. 
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BOOK REVIEWS 


Principles of Physical Chemistry, by William H. Hamill 
and Russell R. Williams jr. Edinburgh and London: 
Oliver and Boyd. 1960. pp. 607 x. 30s. 





Before starting this work it appears the authors said 
to themselves—we are going to write a book about 
Physical Chemistry but we are going to keep our feet 
on the ground. Highly commendable indeed and a 
principle that many chemists will endorse when they 
think of their struggles with dH, dF and dS and how 
they asked themselves—just what does all this mean in 
practice. The only danger in such an approach is that 
it may not give the truth, the whole truth and nothing 
but the truth as seen by our full knowledge of a subject 
at any one time. 


The book starts by an exposition of the three laws 
of thermodynamics. Dispersed throughout the text are 
numerous exercises and answers, based on practical 
systems which are used wherever possible to illustrate 
the argument. In this respect the book performs a 
definite service, it probably being true to say that most 
chemists learn their thermodynamics for examinations 
and then forget them thereafter. Admittedly the 
systems used for illustration are well known and ones 
for which the requisite data is available, however if the 
book prompts chemists to use thermodynamics a little 
more for their problems, it will have done a good 
service. As is more or less inevitable in a treatise 
dealing with chemical thermodynamics, one must be 
certain of the meaning of the symbols before using the 
book for reference. Here F not G signifies (Gibbs) 
Free Energy and A (Helmholtz Free Energy) is 
described as the Work Function. Our old friend, the 
Phase Rule, has been resurrected in strength once 
again. As is so often the case, one has the impression 
that the chosen systems could be described quite 
adequately without it. A welcome departure has been 
made by giving a more complete treatment than usual 
of the fractionating colurnn and mention of the 
important concept of theoretical plates. Perhaps the 
next authors who write on physical chemistry could go 
a step further and give a full mathematical treatment of 
batch and continuous distillation through a column. 


For its size the book covers many subjects, colloids, 
electrolytes, atomic and molecular structures, nuclear 
chemistry and chemical statistics all receiving treatment. 
The occasional representation of free radicals in the 
text as, e.g. CH; without dot or dash is not helpful. 
Each of the 19 chapters is terminated with an excellent 
mathematical summary. Only one important concept 
has been omitted from the text, that of chemical 
potential. Besides fulfilling the needs of the student, 
the work can be recommended with every confidence 
to all industrial chemists who want a reference text- 
book on physical chemistry on their shelves.—a. s. 
FREEBORN. 
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The Chemistry and Technology of Fertilizers, edited by 
V. Sauchelli. American Chemical Society Monograph 
No. 148. London: Chapman and Hall Ltd. New 
York: Reinhold Publishing Corporation. 1960. pp. 
692 x. 144s. 

Most of this volume is devoted to the technology of 
fertilizer manufacture in the United States. Of the 28 
contributors, 21 are from the United States and seven 
are from the United Kingdom. All except one are in 
industry. It is, therefore, to be expected that the book 
will be of greatest use to those engaged in the fertilizer 
industry and to students of chemical engineering. 


For those (like the reviewer) who are more interested 
in the chemistry and use of fertilizers in agriculture, 
certain chapters are specially valuable. For example, 
Chapter 21 gives X-ray diffraction patterns and 
summarizes the chemical structure of compounds which 
might occur in fertilizers and hence in soils. (It would 
have been even more valuable if we had been told what 
substances are actually present in the range of com- 
pound fertilizers used in this country). 

Caking of fertilizers is a problem described in Chapter 
18, and a practice described for the United Kingdom is 
to granulate and thoroughly dry the fertilizer before 
distributing it to farmers in multi-ply paper bags with 
bitumen interlining. As the authors of the chapter 
point out, caking is likely to become a more serious 
problem as fertilizers of greater concentration are used, 
and they review preventative methods. 

Manufacturing processes are described for super- 
phosphate, triple superphosphate, ammonium phos- 
phates, the less common phosphorus fertilizers such as 
nitrophosphate and the metaphosphates, for potassium 
fertilizers, ammonium nitrate, ammonium sulphate, 
urea and ureaforms. Considering the thorough treat- 
ment given to the geology and mining of phosphate 
rock and to the manufacture of the phosphorus 
fertilizers, the nitrogen fertilizers receive surprisingly 
slight attention. The technology of ammonia manufac- 
ture ought to have been given. Other topics dealt with 
are the addition of trace elements to fertilizers for use 
where deficiencies such as boron might occur in crops; 
and the distribution and application of such liquid 
fertilizers as anhydrous and liquid ammonia. The final 
three chapters deal with applied problems of industrial 
importance: plant corrosion, equipment for handling 
large bulks of material, and the treatment of gaseous 
effluents. 

As the editor writes in a Foreword, the fertilizer 
industry has expanded enormously in the last 20 years 
and its processes have changed. The demand for 
fertilizers will continue to rise because only by more 
intensive farming can enough food be produced for the 
ever-increasing world population. This book provides 
a good account of current manufacturing processes in 
the fertilizer industry, especially of the United States, 
and should prove useful as a reference book for a wide 
range of readers. It is well produced and contains very 
few misprints.—a. WILD. 
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Practical Nucleonics, by F. J. Pearson, B.Sc., PhD., 
A.ins.P. and R. R. Osborne, B.Sc., Dip. Ed., A.inst.P. 
London: E. & F. N. Spon Ltd. 1960. pp. 208 xvi. 
37s. 6d. 

This is a slightly expensive but very useful practical 

handbook in ten chapters. The book has been written 

by experienced teachers and although it is called 

Practical Nucleonics it contains a good deal of what 

one normally teaches as electronics and thermonics in 

physics degree courses. Indeed it will be very useful for 
many Special B.Sc. Courses in Physics 

It calls itself a course of experiments in nuclear 
physics but it goes appreciably beyond that. Particular 
care and attention is given at the outset to radiation 
health hazards. The book proper commences in 
Chapter 3 which is rather unexpected but useful. This 
deals with fundamental constants including simple 
laboratory methods for measuring (1) the velocity of 
light with a signal generator and Lecher wire system, 
(2) determination of e/m for the electron, (3) derivation 
of Planck's constant from radiation, and (4) evaluation 
of electronic charge. 

Chapter 4 commences with electroscope experiments 
with alpha, beta and gamma rays. Chapter 5 refers to 
Geiger counters and gives an excellent description of 
the mechanism of the counter with some good experi- 
ments. Strangely enough the name Geiger-Miiller is 
never used anywhere. Chapter 6 describes applications 
of Geiger counters to alpha ranges, beta counting and 
gamma absorption. A chapter dealing with scintillation 
counters is particularly good. The last chapter seems 
to be peculiarly placed. Dealing with electrons it should 
have been nearer the beginning of the book. 

It is unfortunate that the cost of the book will 
probably preclude its widespread adoption by students 
for it does, after all, cover only a small range of the 
experimental work expected from a B.Sc. Special 
Physics student. Nevertheless we welcome it as a 
valuable new addition to the very limited number of 
books dealing with the subject.—s. TOLANSKY 


Chemicals in Food, by Franklin Bicknell, p.m. London: 

Faber and Faber. 1960. pp. 192. 12s. 6d. 
This book has been written by a distinguished medical 
missionary—a missionary not to the heathen in the 
ordinary sense but to the populations of all civilized 
countries where food is treated in any way with chemi- 
cals. It is written in a popular scientific style and can 
easily be read by anyone. The author deals systematic- 
ally with all types of additives in food from a medical 
point of view—colours, preservatives, emulsifiers, 
improvers, antibiotics, hormones, pesticides, and 
fluoride. Among the diseases possibly associated with 
such additives he deals with congenital abnormalities, 
cancer, and disease of the heart, arteries, kidneys and 
nervous system. 

As an introduction to the subject the book is 
extremely useful but the author spoils his case by his 
uncontrolled enthusiasm for his ideas. He frequently 
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intersperses the most extreme and dogmatic statements, 
which are his own opinions, among accounts of 
experimental findings by others. The critical reader will 
have no difficulty in sorting out which is which, but 
the book could be dangerous for the ordinary reader 
who might conclude that these opinions are the 
generally accepted conclusions of all medical workers 
and food scientists. Naturally the utmost precautions 
must be taken before sanctioning additives for foods, 
but a wholesale restriction on their use would not only 
have serious consequences for the attractiveness, 
palatability and keeping quality of many foods; it 
could also seriously diminish supplies in densely 
populated countries and would undoubtedly result in 
increase in prices. 

The book would have a higher reputation in the 
scientific world if the author had been more cautious 
in his assertions and given more evidence for his 
conclusions. He is sometimes guilty of that common 
error—generalizing from one isolated observation 
except On one occasion when he requires 100 positive 
results before coming to a conclusion (p. 119). Some of 
the statements in the book are inaccurate either directly 
or by implication. Nevertheless the book is a most 
interesting one to read and can be studied with profit 
by all interested in food.—J. G. DAvis. 


Spot Tests in Organic Analysis, by Fritz Feigl, Eng., 
D.Sc. 6th Edition. Amsterdam: Elsevier Publishing 
Company. (Distributors: D. Van Nostrand Co. Ltd.). 
1960. pp. 675 xx. 65s. 

This edition is very much enlarged, there being nearly 
600 tests as opposed to 386 in the 1956 edition. The 
arrangement of material is roughly similar, beginning 
with a review of the present state of organic spot test 
development. There is a chapter on laboratory equip- 
ment requirements, working methods and _ special 
techniques. This chapter is very well illustrated with 
scale diagrams of the micro apparatus necessary, much 
of which is very simple and could be made from these 
diagrams in many laboratories. Names are also given 
of suppliers of apparatus and reagents. 

Preliminary exploratory tests, including non-chemical 
tests, are discussed and the identification of individual 
elements, then the broad differential tests such as 
acidity, solubility and redox reactions. A long chapter 
on the identification of functional groups leads to one 
on the identification of individual organic compounds. 

The book then deviates from pure to applied 
chemistry with a very useful chapter on the application 
of spot tests for technical purposes, e.g. the distinction 
of fermentation acetic acid from synthetic acetic acid 
and identification of artificial fibres. 

The layout of material on individual tests is a 
sensible one. Under the heading of the material to be 
identified are a few paragraphs and equations on the 
theory, then follow the procedure, the reagent formula, 
and the sensitivity and selectivity of the tests. Two or 
three tests are sometimes given for the one material, 
these being useful (a) as confirmatory tests, and (4) if 
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any inhibitory material affects one or other of the tests. 

The juxtapositioning of theory and procedure is an 
advantage for those students who tend to regard 
practical chemistry as a form of cookery completely 
devoid of any connection with lecture notes. The 
theory also provides the basis for other chemists, 
interested in this field, to work on. 

As the author states in the foreword ‘Spot test 
analysis and its development . . . is no longer a matter 
of purely empirical searching . . . (but is now greatly) 

systematic investigation based on the mass of 
factual material.” 

Nevertheless the theory is not so elaborate as to 
detract from the practical function of the book and 
one does not have to wade through masses of cross- 
references to find the test required. References to 
journals are easy to locate in lists given at the end of 
the chapter concerned, rather than in an extensive list 
at the end of the book. 

The great problem with organic analysis, and many 
books on the subject, is that to a large extent it pre- 
supposes a knowledge of the compounds. If one has an 
idea of what is present a test can be found to confirm 
it or otherwise. If faced with an entirely unknown 
compound the procedure is much more difficult. This 
makes the expansion of the chapter on preliminary 
exploratory tests in this edition very welcome, together 
with the systematic treatment of the other tests. 

Even in these days of physical instrumentation there 
is ample room for the techniques described in this 
book which were originated and largely developed by 
Prof. Feigl. They are mostly very quick and very 
economical on materials. They sometimes present 
solutions to problems so far unsoluable by expensive 
physical methods.—P. J. STUBBS. 


Association of Consulting Scientists 
At the Annual General Meeting of the Association of 
Consulting Scientists held in London recently the following 
Honorary Officers and Members of Council were elected 


Chairman: Dr. M. Barent (Barent & Johnson) 
Vice-Chairman: Mr. F. G. Sarel Whitfield (Avebury 
Research Laboratories, Ltd.) 

Hon. Treasurer: Dr. G. W. Ferguson (Parry & Ferguson) 

Hon. Secretary: Mr. W. H. Stevens (W. H. Stevens) 

Members of Council: Dr. H. H. Chambers (Sondes Place 

Research Laboratories, Ltd.), Dr. J. G. Davis (Dr. J.G 
Davis & Partners), Dr. Julius Grant (Hehner & Cox, 
Ltd.), Dr. R. F. Milton (R. F. Milton), and Mr. O. W. 
Roskill (O. W. Roskill). 

Following the business meeting a short address on the 
subject of the Union Internationale des Laboratoires 
Independants was given by Dr. H. Ph. Boddaert, a senior 
member of the Netherlands Association of Raadgevende 
Scheikundigen Hoofden van Particuliere Laboratoria, 
supported by Mr. Robert Dubois, the Founder and Hon 
Secretary of the International Union, from Paris. 

After Dr. Boddaert’s address considerable discussion 
ensued and the Association of Consulting Scientists, which 
already has members in various parts of the British Common- 
wealth as well as in the U.K.., is to review the desirability of 
affiliation with the International Union as the representative 
Association of the British Commonwealth 
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DIAGNOSTIC AND LABORATORY MATERIALS 





‘AGLA’ 


Micrometer Syringe 


A precision instrument capable of measuring very small 
volumes of fluid with an accuracy of + 0°00005 mil. 

* Also available : Agglutinable Suspensions . Agglutinating and 
Precipitating Sera . Culture Media - Old Tuberculin, 
Human (T) - Penicillinase . Opacity Tubes - Sera for 
Identification of Clostridia . Reagents for Complement Fixation 
and Flocculation Tests. 


Details and Price List on application to The Wellcome Building, Euston Road, London, N.W.! 


ara BURROUGHS WELLCOME & CO, (rhe Wellcome founcotionue) LONDON 
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NEW INDUSTRIAL LABORATORIES 


Battery Research Laboratories 


R. A. W. BROWNE, 0.8.£., M.1.£.£., Chairman of The 

Chloride Electrical Storage Co. Ltd., recently opened 
the new Central Research and Development Laboratories of 
the Group at Clifton, Swinton, Manchester, in the presence 
of representatives of local universities, technical colleges and 
scientific institutions. Experimental work in progress in the 
laboratories was afterwards inspected 


With the growth of the interests at home and overseas, the 
need for a centralized research and development organization 
in which the longer term investigational problems hitherto 
undertaken by the separate manufacturing companies could 
be brought together, has become increasingly important, 
hence the building of the new laboratories. 


On a nine acre site just off the Manchester to Bolton 
road, the laboratories are laid out in two units, having a 
total floor area of over 41,500 sq. ft. A two-storey building 
with a floor area of 13,300 sq. ft. houses the administration 
section, the library and conference room, and the chemical, 
electro-chemical and metallurgical laboratories. A_ lofty 
single storey building behind, covering 23,000 sq. ft., houses 
the development departments and workshops. Separate 
buildings are provided for the entrance lodge, stores, canteen, 
heating and steam-generating plant and the pumping station 
As the effluent from the various departments has to be 
pumped into the local sewerage system, a special neutralizing 
tank ensures that the acid effluent from the laboratories is 
completely neutral. 

Experiments are in progress on electrical storage systems 
using lead dioxide electrodes in acid electrolyte, on those 
using nickel-cadmium electrodes in an alkaline electrolyte 
and those using silver oxide and zinc electrodes with caustic 
potash electrolyte. Studies in hand include measurements of 
the electrode potentials of oxides and metals in various acid 
and alkaline electrolytes in more or less stable conditions, of 
the kinetic processes involved when the electrodes are 
charged as positive and negative and of the influence on 
these potentials of various added substances. Much use is 
made in this work of electronic control circuits with oscillo- 
scopes. Investigations into the mechanism of the polarization 
which occurs during discharge are being carried out, in- 


The photoelectric sedimentometer in use for the determination 
of the particle size range of oxides and other powders. 
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A cathode ray recording polarograph in use in the analytical 
section and organic chemistry laboratory. 


volving studies of oxidation and reduction reactions on lead 
electrodes and of the respective effects of concentration 
polarization at the electrode surface and the rate of growth 
of lead sulphate crystals. The porosity of the plates has a 
marked effect on polarization, and much work is in progress 
with porous electrodes, not only those suitable for con- 
ventional batteries but also those that could be used in fuel 
cells. Porous electrodes which ionize oxygen are under 
investigation, at present using hydrogen as fuel, though 
later the intention is to include gases and solid fuels and to 


experiment in varied conditions of temperature and pressure 


The microphotometer used in the spectrographic analysis of 
alloys. 
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CARLYLE 


LABORATORY CONDITIONERS 


give you ‘PRECISION CONTROL’ of temperature and humidity 


No une knows better than you that varying air tem- for laboratory work—will ensure year round control of 
peratures and humidity can affect the properties of temperature and humidity to within +1°F and +14°, 
materials, and the accuracy of instruments and experi- R.H.The Carlyle Unit is the result of years of specialised 
mental results. These problems can be overcome by the experience in all phases of atmosphere control involving 
installation of a Carlyle Laboratory Air Conditioner. application of air conditioning and refrigeration to 
This completely self-contained unit—specially designed industrial plants and processes. 


Capacities from 29,000 to 80,000 Btu/hr 
Larger capacities are also available on special order. 
We shall be glad to co-operate with organisations in 
recommending the unit most suitable for their purpose. 








GARLYLE AIR CONDITIONING & REFRIGERATION LTD 


1 King Street, St. James's, London S.W.1 Tel: WHitehal!l 5356 
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Specia jection microscope giving a very high magnifica- 
tion is used for a detailed study of such factors as grain size, 
grain boundary phases and intergranular corrosion. 


Grain structure in metals is one of the more complex 
fields of enquiry undertaken in the laboratories. Creep tests 
are carried out in a temperature-controlled anti-vibration 
laboratory. A special projection microscope giving a very 
high magnification is used for the detailed study of such 
factors as grain size, grain boundary phases and inter- 
granular corrosion. For checking the purity of alloys there 
is a medium quartz spectrograph, with a microphotometer 
for observation of spectral lines. 


A.E.I. Harlow Research Laboratory 


B* pressing a button on a tiny transistorized radio 


transmitter, Lord Chandos, chairman of Associated 
Electrical Industries unveiled a plaque at the main entrance 
to the A.E.1. Research Laboratory at Harlow. 

This operation marked the opening of the laboratory, 
which carries out research for the A.E.1. Product Divisions 
and A.E.I. Companies managed by Associated Electrical 
Industries (Woolwich) Ltd. (formerly Siemens Edison 
Swan Ltd.). 

Guests of the Woolwich Group at the opening included 
executives of many of Britain's engineering, electrical and 
electronic concerns, representatives of Government scientific 
and engineering departments, members of other firms and 
local organizations at Harlow, and representatives of A.E.1 
Manchester and Rugby groups and of other A.E.1. com- 
panies. 

The transmitter momentarily switched on by Lord 
Chandos to perform the unveiling took the form of a 
conventional table model bell-push, of spherical shape, 
housing the 500 ke/s. transmitter—only five components, one 
transistor and a battery—and a ferrite rod aerial. The signal 
was picked up by a radio receiver and used to operate a relay, 
releasing the curtain veiling the plaque. The transmitter 
housing, a marble coloured phenolic resin, was designed and 
machined by the Harlow Model Shop and the transmitter 
was built by the Electronics Department 

Dr. Aldington, who introduced and thanked Lord 
Chandos, was also able to introduce to the many guests of the 
Group the recently appointed Director of A.E.I. Harlow 
Research Laboratory, Dr. M. E. Haine. Dr. Haine, who 
succeeds Dr. G. W. Sutton, was appointed Consultant to the 
then Siemens Edison Swan Research Laboratory in 1956 and 
Manager in 1957. 
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In addition to the fundamental research on all aspects of 
electrical storage systems, particular attenticn is paid to the 
analysis of the materials used in the manufacture of batteries: 
for the presence of impurities, even a minute trace of certain 
substances, can have a decisive influence on battery per- 
formance and length of life. The search for microscopic 
traces of some impurity is an arduous process in which use is 
made of all physical methods and electronic recording 
systems, including electrometric titrometers, absorptiometers 
covering the visible and ultra-violet wave-length ranges, and 
standard d.c. and cathode-ray a.c. polarographs. 

The laboratories are equipped with pilot plants capable of 
handling all stages of manufacture from grid casting to the 
drying of the plates; and also sintering ovens with thermo- 
static control for the development of a particular type of 
alkaline battery in which the grid consists of sintered nickel 
(usually containing a gauze or perforated metal conductor) 
and the active materials are held in the fine pores of the 
metal: cells of this kind have special merits where high 
wattages are required for short periods 

With all this research and development work going on 
there is still one more important task: to develop machines 
that will carry out the new operations called for, process the 
new materials and produce the finer batteries of tomorrow. 
This is the work of the Plant Development Department, 
which keeps in constant touch with the factories at home and 
overseas, studies their problems and needs and either 
modifies an existing machine or designs, builds, and tests 
prototype machinery in its own workshops 


Dr. Haine graduated in electrical engineering at Bristol 
University in 1936. He spent several years with the Metro- 
politan-Vickers Electrical Company and was jointly respon- 
sible for the development of the Trigatron, a pressurized 
triggered spark gap device used in radar transmitters 
Towards the end of the war, Dr. Haine took up development 
work on the electron microscope. For six months in 1945 he 
worked in the U.S.A. on the atomic bomb project, and from 
1947 to 1957 led the Electron Physics Section of A.E.I 
Aldermaston Research Laboratory. 


Surface properties of germanium are investigated in an inert 

atmosphere and with the temperature of the specimen closely 

regulated by the surrounding thermostatically controlled tank 
of water. 
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Particie Sizing by Sedimentation 


Photo 


Gallenhamp 


SEDIMENTATION BALANCE 
with Automatic Recording 


For particle size determination within the range 5 
to 75 u. If, however, the largest size is not greater 
than, say, 20 u, the lower limit can be extended to 
about 2 u provided the temperature is controlled 
within fairly narrow limits and agglomeration or 
flocculation does not take place 
A wide variety of materials which have been exam- 
ined includes alumina, carborundum, china-clay, 
cement, felspar, flint, flour, limestone, pyrites and 
plastics, and dusts collected by electrostatic preci- 
pitators and cyclones from boiler, blast furnace 
ind flash roaster plants 
This self-contained instrument, comprising a sedi- 
mentation system, receiving tank and 
a direct reading torsion balance, all 
mounted on a levelling stand, was 
devised by Mr. W. Bostock of the 
Research Department, Simon-Carves 
Lid 


by courtesy of Ferodo Lid ' Ask for Publication 615 


. on cas 4 whic h also LT ludes de- 
High reproducibility tails of our Centrifugal 


Maximum sensitivity: full scale deflection for 0.5g of Sedimentometer 


powder of sp. gr. 1.5 in a liquid of sp. gr. 1.0 

Saves time: Duration of test: 6 hours for full range 5 u 
to 75 u 

Saves labour: Recording equipment: releases operator 
for other work 

Easy operation * Simple maintenance 


Balance sensitive yet robust: readings by an integral 
optical system 


British Patent No. 712,434 and U.S. Patent Application No. 320,996 


NOTE This apparatus is under consideration by the BSI for possible 
adoption as a British Standard Sedimentation balance with recorder 


timing unit and auto-camera 


Gallenkamp -Jowe FS supply the Worid’s Laboratories 


A. GALLENKAMP & CO. LTD. J. W. TOWERS & CO. LTD. 
Technico House, Sun Street, London, E.C.2. Victoria House, Widnes, Lancs. Phone: Widnes 2040 
MANCHESTER: 44 Chapel Street, Salford 3. Deansgate 4992 
Telephone: BIShopsgate 3211 STOCKTON-ON-TEES: 28 Bridge Road. Stockton 65/41 
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OCTORS and physicists, after 

carrying out for the first time during 
1957 and 1958 a nation-wide measure- 
ment of the amount of radiation 
resulting from medical and dental 
radiology, do not believe that the levels 
indicated call for any major restrictions 
being imposed on the medical use of 
x-rays or radiotherapy. 

They deduce that the annual genetic 
dose from these sources to the popula- 
tion of Great Britain (for practical 
purposes the dose received by the repro- 
ductive organs) was 19-3 mr. (milli- 
roentgens). This compares with an 
estimate of at least 22 mr. made by the 
Medical Research Council in 1955 for 
diagnostic radiology alone, which the 
Adrian Committee estimate contributes 
not more than 14-1 mr. Even so, they 
believe the total figure can be reduced to 
6 mr. or less by improved techniques. 

This nation-wide investigation was 
carried out by the Committee on Radio- 
logical Hazards to Patients, whose 
chairman was Lord Adrian, and their 
findings have now been published 
(Radiological Hazards to Patients: 
Second Report of Adrian Committee. 
H.M.S.O. 6s. net). 

The Committee was set up by the 
Health Ministers in 1956, after the 
Medical Research Council, in its report 
on ‘The Hazards to Man of Nuclear and 
Allied Radiations’, had concluded that 
medical radiology provided the largest 
man-made contribution to the irradia- 
tion of the population. 

In an Interim Report published in 
May, 1959, the Committee found that 
mass miniature radiography’s contribu- 
tion to the genetic dose from diagnostic 
radiology as a whole was extremely 
small. They did not consider that any 
curtailment was called for. 

The present findings are based on 
detailed information collected from 
hundreds of hospitals and clinics over a 
period of nearly three years. Hospital 
physicists, for example, made some 
14,000 measurements. In studying and 
assessing all this data the Committee had 
the help of 10 specialist panels. 


Redetermination of the Half 
Life of Carbon 14 


A more accurate value for the half life 
of carbon 14—important in geological 
and archeological dating—has recently 
been obtained by the National Bureau 
of Standards. The new value is 5,760 
years, as compared with the previously 
accepted value of 5,568 years. 

In performing the redetermination, 
W. B. Mann and W. F. Marlow of the 
Bureau's radioactivity laboratory quan- 
titatively diluted high-specific-activity 
<arbon dioxide for counting in length- 
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compensated internal gas counters in the 
Geiger and proportional regions. Mass 
spectrometric analyses of parts of the 
undiluted gas sample were made, to 
determine the isotopic abundance of 
carbon 14, which was found to be 
approximately 44 atoms per cent. Inter- 
comparative measurements of the iso- 
topic abundance were also carried out 
with H. '. Wilson of the United 
Kingdom Atomic Energy Authority 

The redetermined value is in fairly 

good agreement with the value of 5,900 

250 years obtained at the Bureau in 
1953'. The value of 5,568 years that has 
been in use was somewhat arbitrarily 
chosen. Because of the wide range in 
measured values of the halflife of carbon 
14—from 4,700 to 7,200 years—a 
weighted average of three values? 
determined by gas counting and by mass 
spectrometric analysis was tentatively 
accepted for the purpose of radiocarbon 
dating of archeological samples. The 
present measurements have led to the 
conclusion that the uncertainties in the 
values obtained experimentally may 
have arisen almost entirely from adsorp- 
tion effects. 

The new value of 5,760 years is of 
particular interest in assessing the age of, 
for example, the Dead Sea Scrolls. On 
the basis of the previously accepted half 
life, these scrolls were found to be 1,917 

200 years old, that is, dating to about 
40 A.D. The new half life will place 
their age at 1,983 years, dating them at 
about 20 B.C. The change, however, is 
less than the previously stated experi- 
mental error. 

'Disintegration rate of carbon-!4 by R. S. Cas- 
well, J Brabent, and A. Schwebel 
(1954), J. Research NBS, 53, 27 


-Radiocarbon dating, by Willard F 
34, Univ. Chicago Press, 1955 


Libby, p 


Woollen and Worsted Research 


The Rt. Hon. R. G. Menzies, P.c., C.H., 
Q.C., LL.M., Prime Minister of Australia, 
opened the new laboratories at Torridon, 
the Leeds headquarters of the Wool 
Industries Research Association, on 
March 22. The new extension will 
provide W.1.R.A. with increased and up- 
to-date facilities for research into 
worsted processing, including scouring, 
carding, combing, drawing, and spin- 
ning. 

The Wool Industries Research As- 
sociation, whose work is of great 
importance to Britain and the Common- 
wealth, was one of the first co-operative 
industrial research associations to be set 
up under the Government scheme in 
1918. Since then it has contributed a 
great deal to the woollen and worsted 
industries, steadily applying science and 
technology to what was essentially a 
traditional craft industry. As a result, 
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the demand for pure wool today is in- 
creasing steadily and, sometimes blended 
with man-made fibres, wool is finding 
its way into markets where little had 
been sold before 


The research at Torridon is essentially 
practical. Its main objects are to im- 
prove both the natural product and 
manufacturing techniques. W.1.R.A.has 
a tradition for scientific achievement as 
notable as the traditional craft of the 
industry itself. In 1944 two of its 
scientists, Dr. A. J. P. Martin and Dr 
R. L. M. Synge were elected to the 
Fellowship of the Royal Society for 
their invention of chromatographic 
methods of chemical analysis, and eight 
years later they shared the Nobel Prize 
for this brilliant achievement 


Sharing Scientific Equipment 


A scheme for sharing scientific equip- 
ment between industrial companies in 
South-East England has recently been 
announced by the F.B.1. London and 
South Eastern Region. It is believed to 
be the first arrangement of its kind in 
England and Wales if not in the United 
Kingdom. 

A large proportion of the 126 indus- 
trial firms represented in the Region's 
Research Directors’ Discussion Group 
have submitted two lists of items of 
equipment—one of items they are 
prepared to make available to other 
companies: the other of equipment to 
which they would like to have access 
These lists are now being circulated to 
all members of the Group with the 
suggestion that ‘offerers’ and ‘seekers’ 
should get in direct contact. It is hoped 
that other companies will be moved to 
participate as a result of this initial 
circularization 
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Special Issues 


It is hoped to devote 
one or two of the 
autumn issues of Lab- 
oratory Practice to the 
publication of papers 
read at the meeting of 
the British Society 

of Rheology. 
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A 
UNIQUE 
OPPORTUNITY 
TO 
SEE 


THE 
ENTIRE 

RANGE 

OF 
MSE 


CENTRIFUGES 
& OTHER 


MSE cordially invite you to visit a special dis- 
play of the complete range of MSE Centrifuges and 
other equipment at the MSE offices in Spenser 
Street, London, S.W.1. (off Victoria Street, oppo- 
site Army & Navy Stores — nearest underground 
Station, Victoria or St. James Park). 


This display provides an opportunity of seeing 
and having demonstrated any Model in the ENTIRE 
MSE RANGE of CENTRIFUGES —from the 
famous ‘Minor’ (4 x 50 ml) to the electronically 
controlled ‘Super-speed 40°, giving a centrifugal 
force of 176,000 x g. Other MSE laboratory equip- 
ment such as Blenders, Microtomes, and the in- 
creasingly popular Ultrasonic Disintegrators will 
also be shown. MSE representatives will be on hand 
to demonstrate and to answer your queries. Light 
refreshments. 


The dates are: 


MONDAY 19th JUNE to FRIDAY 23rd JUNE 1961 
10 a.m. to 5 p.m. (7.30 p.m. on Wed. 21st June) 


LABORATORY __s = 


eau 


5 
. 


MEASURING & SCIENTIFIC EQUIPMENT LTD. 
Spenser Street, 

London, S.W.1. 

ViCtoria 5426 
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LABORATORY 
EQUIPMENT & APPLIANCES 


‘Stereozoom’ Microscopes 
The model illustrated is one of a series 
of stereomicroscopes available for a 
variety of purposes ranging from exam- 
ination of bacteria to inspection of 
large machinery. 

The particular advantage of these 
instruments is its continuously variable 
magnification or ‘zoom’ lens; this 
enables an object to be focused at a low 
magnification (28 « ) and the magnifica- 
tion then to be increased to its maximum 
(120 = ) by a turn of the calibrated dial 

This ‘zoom’ magnification is accom- 
plished with no loss of focus, the 
working distance staying at a constant 
4 in. except when lens attachments are 
used 

In addition to the long working 
distance and optically flat field, these 
instruments also provide wide fields of 
view enabling users to manipulate tools 
or dissecting instruments with speed 
and precision 

The complete range of magnification 
is from 3-5 to 120 continuous 
within the range, and the working 
distance can be increased with certain 
stands to 7 in. as against the normal 4 in. 
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Briefly the stereomicroscopes are 
divided into five series—A, B, K, S 
and SK—each series consisting of 
four models made up from one stand 
and one of the four optical units 
available 
Series A.—For examination of 
opaque specimens supplied with 
scratch and reagent resistant contrast 
plate—black on one side, white on 
the other 
Series B.—Same stand A but 
with the addition of locked-on 
removable base for transmitted light 
work 
Series K.—WHeavy recessed cast 
base, inclinable joint and additional 
slide provide extra long working 
range. Particularly suitable to indus- 
trial application 
Series S.—Massive cast base with 
horizontal arm which can be adjusted 
for height, and can be turned 
through a complete circle. Tilting 
pivot joint permits convenient exam- 
ination of sloping surfaces 
Series SK.—Heavy cast base with 
vertical column adjustable for height 
Balanced, horizontal rotatable arm 
for examination of opaque objects on 
any plane 
Provision is made for accommoda- 
tion of different types of illumination 
a fluorescent illuminator can take 
place of the under-stage mirror or 
various types of surface illuminators are 
suitable. Depending upon the model, 
opaque or transparent objects can be 
varied and many applications can be 
found in research or industry 

The microscope is well 
finished, light in weight 
handled 
(Manufacturers and suppliers: Bausch 
& Lomb Optical Company Ltd., General 
Buildings, Aldwych, London, W.C.2) 


as 


made and 
and easily 


Thermal Analyzer 
Laboratory procedures, such as the 
determination of the melting point, 
boiling point, decomposition, weight 
loss and many others, are used to study 
the purity, composition or behaviour of 
many materials. The application of 
thermodynamic principles to such pro- 
cedures is often overlooked by the 
operators because of the routine nature 
of the test method 

The thermal analyzer permits the use 
of thermodynamics and thermochem- 
istry for routine measurements in 
studying the relationship between tem- 
perature and the physical and chemical 
behaviour of many materials 


LABORATORY PRACTICE 


It consists of a vacuum-pressure inert 
furnace which heats a single sample or 
multiple samples. Materials are placed 
into various types of pressure-vacuum- 
inert sample holders that are in the 
furnace. A_ variety of temperature 
sensing transducers measure the tem- 
perature of sample, reaction products 
or holders during the analysis. 


A study of the chemical and physical 
behaviour of materials can be made by 
heating the furnace at a linear pro- 
grammed rate or maintaining § the 
furnace at a constant temperature. At a 
given temperature and pressure in a 
given atmosphere, a material will 
undergo a physical or chemical change 
accompanied by a characteristic exo- 
thermic or endothermic reaction. The 
reaction may be interpreted as the 
behaviour of the material as it appears 
to be a function of the heating rate, 
temperature transducer, pressure, par- 
ticle size, packing, type of sample 
holder, sample weight and atmosphere 
If the thermochemical reaction is 
accompanied by a weight change, the 
decomposed products may be quantita- 
tively measured by one of several 
techniques. Accurate measurement of 
the weight change is possible by 
integration of the temperature differ- 
ential and further analysis of all products 
formed during the reaction 
(Manufacturers 
Sales Co., Murray 
U.S.A.) 


Testing Equipment 
Hill, New Jersey, 


Monitor for Laboratory 
and Field Work 


Radiation monitors have in the past 
tended to be of two kinds: large instru- 
ments designed for use in laboratories 
and experimental departments, with 
high accuracy and numerous facilities 
for measuring and counting differing 
types of radiation, and lightweight 
portable units intended for field use, 
which offer little more than the qualita- 
tive detection of radiation for safety 
purposes 

The advantages of both types of 
instrument have been successfully com- 
bined in a new Type 255 radiation 
monitor. This monitor offers a full 
range of radiation measuring facilities 
in a self-contained unit weighing only 
16 Ib. It owes its compactness to the 
development of a ratemeter which is 
fully transistorized and powered by a set 
of four 1-5 volt dry cells of the popular 
and widely available U2 type. Despite 
its small dimensions, the monitor is 
capable of indicating between 0 and 
5,000 counts per second, covered in four 
ranges of its output meter. An electro- 
magnetic counter operates at rates up to 
25 counts per second. A built-in geiger 
tube in the base of the instrument allows 
it to be used for survey work without 
external attachments of any sort, while 
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Thermistor Thermometer Thermostatic Control Units 
from £22 10 0 from £22 10 0 
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Thermostatic Water Baths Low Temperature Baths 
from £29 10 0 from £134 0 0 


STAND 57 
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Using the Airmec Type 255 radiation 
monitor at the Royal Technical College, 
Salford, to check for spillage during 
transfer of 128 iodine. The monitor, 
which is self-contained and portable, is 
also used for a variety of quantitative 
work. 
a built-in loudspeaker gives audible 
indication of radiation intensity. 

For specialized laboratory work and 
for accurate and selective field surveys, 
a set of four special probes is supplied 
in a case which, like the instrument 
itself, is tropicalized The probes are 
respectively an alpha probe, sensitive to 
radiation down to 4 meV, a beta-gamma 
probe with a movable beta-excluding 
shutter, an end-window probe for 
high-energy alpha and low-energy beta 
radiation, and a liquid sample probe 
which, used in conjunction with a 
special sample holder, gives precise 
measurement of radiation from a sample 
of fixed dimensions at a fixed distance. 

These features, hitherto available only 
in much larger equipments, make the 
Type 255 monitor particularly attractive 
to establishments where accurate work 
has to be carried out at many different 
locations, as for instance at the Royal 
Technical College at Salford, whose 
Chemistry Department offers courses in 
nuclear radiation chemistry. 

The illustration shows the instrument 
being used while 128 iodine, with a 
half-life of 25 minutes, is transferred in 
the form of ethyl iodide from the 
polythene bottle in which it has been 
irradiated by a _ polonium-beryllium 
neutron source. The monitor keeps a 
check on accidental dripping from the 
pipette on to the tray beneath, perform- 


probe is being used, with the window 
open, to detect the characteristic beta 
radiation from this isotope. 


The laboratory accuracy of the 
instrument renders it suitable for 
experimental work, including the demon- 
Stration of the reduction of radiation 
intensity with distance, and the effective- 
ness of various types and thicknesses of 
shielding. It is also used in the demon- 
Stration of characteristic half-lives of 
isotopes, and for investigation of the 
Statistical fluctuations met with in 
counting experiments generally. The 
counter is also applied in chemical 
experiments in which isotopes are used 
as tracers to study rates of chemical 
action and interchange. When work is 
completed, the monitor is invariably 
used to check working surfaces, clothing, 
apparatus and floors for contamination 
For this purpose, its portability is of 
particular advantage. 

Apart from movements between 
laboratories, and even between chem- 
istry and physics departments, where 
study of radioactive sources is con- 
ducted, the monitor is called into 
service for external lectures to industrial 
management, workers and societies on 
the control of radiation health hazards 
For this purpose the independence of 
the instrument from the mains supply is 
of importance 

The monitor has already found use in 
many other organizations, ranging from 
laboratories dealing with ‘hot’ reactor 
materials to mobile radiography units. 
(Manufacturers: Airmec Ltd., High 


Wycombe, Bucks.). 


Logarithmic Electronic 


Recorder 
A new British designed and made 
electronic strip chart recorder, with 
alternative logarithmic or linear re- 
sponse, is intended mainly for research 
applications though the instrument will 
find industrial uses. 

The recorder has two slidewires 
fitted in the standard position and the 
pen carriage is fitted with two sets of 
slidewire contacts. One slidewire is 
included in the measuring circuit and, 
to obey a logarithmic law, it is wound 
in 12 linear sections, each section having 
wire of different gauge or material. The 
law accuracy of the logarithmic slide- 
wire is Stated to be better than0-4 percent. 

The second slidewire is of linear 
construction and this is connected to a 
d.c. power pack from which a negative 
bias voltage is applied to the final 
voltage stage of the amplifier via the 
second set of slidewire contacts. Thus 
the magnitude of this bias voltage is 
relative to the pen carriage position and 
so provides automatic amplifier gain 
control to maintain stable operation 
over the full scale travel 

A two position switch is incorporated 
in the measuring circuit to provide 
logarithmic or linear working. The new 
logarithmic/linear recorder has a cali- 
bration accuracy of better than | per 
cent but to maintain a_ repeatable 
accuracy of 0-25 per cent over the full 
scale the minimum span is restricted to 
5 mV. 

(Manufacturers: Honeywell 
Ltd. Greenford, Middlesex). 


Controls 


ing the double function of safety control Box furnace, F.R.655, suitable for laboratory use, also for tool room applications 
and small-scale ceramic firings. (A. Gallenkamp & Co., Ltd., Sun Street, London, 
E.C.2.) 


and providing familiarity with moni- 
toring techniques. The beta-gamma 
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Always make the right choice! 


The heavy wrench might be suitable for 
repairing a tractor. No doubt that it is not 
the appropriate device to treat the delicate 


wrist-watch with 
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Distributors in the United Kingdom 
Messrs. Anderman & Co. Ltd., Battlebridge House, 
87 - 95 Tooley Street, London, S.E.1 


E. MERCK AG DARMSTADT 


Germany 


Please visit us at the ACHEMA 1961 
Frankfurt/Main, hall 7, stand B/C 17-19 
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General 


Sponsored Research 

The formation of J. A. Radley (Labora- 
tories) Ltd., to take over the consulting 
practice of J. A. Radley has been 
announced. The sponsored research 
work, formerly part of this practice will, 
in future, be carried out by the J. A. 
Radley Research Institute which will 
operate in the same manner as similar 
sponsored research organizations esta- 
blished in this country since the War. 


Manufacturers’ News 


‘Eel’ Representation Augmented 
Evans Electroselenium Ltd., manu- 
facturers of ‘Eel’ photo-electric instru- 
ments, now have their own sales and 
service organizations in Scotland. Sales 
are in the hands of Electricals (Labora- 
tory) Ltd., of 3a St. Vincent Street, 
Edinburgh, 1, who are representing 
‘Eel’ for the whole of the country 
Servicing is in the hands of Scientific 
Instruments (Glasgow) Ltd., Lands- 
downe House, 154-6, Grovepark Street, 
Glasgow. This arrangement will offer 
first class sales and service facilities 
throughout Scotland. 





New Service for Medical Laboratories 
In order to provide what is felt to be an 
essential service for busy medical 
laboratories, a new company, Camlab 
(Medical Laboratories) Ltd. in con- 
junction with Camlab (Glass) Ltd., is 
now marketing disposable, stoppered, 
and suitably labelled blood collecting 
polystyrene tubes for routine haem- 
atology. 

Although for some time leading 
haematologists have advocated this type 
of container, it is believed that this is the 
first time that such tubes have been 
commercially available in this form any- 
where in the world, and considerable 
interest is already being shown both in 
this country and abroad. 

At the present time three types are 
available, and further laboratory in- 
vestigations are currently proceeding 
with a view to increasing the scope of 
application of these tubes. Details of 
those which can now be obtained are as 
follows: 
Project No. |—E.D.T.A.—Tubes made 
of clear polystyrene, 14 in + in., 
charged with di-potassium salt of 
sequestrine (5 mgm.). External label 
gives space for recording data, and 
indicates a minimum volume of 2-5 ml 
Colour coded pink—according to 
Mackie & McCartney. As opposed to 
glass, these tubes have the marked 
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advantage that the specimen will not 
leach out contamination from the 
container. Even if filled to the rim, 
coagulation due to insufficient shaking 
becomes almost impossible. The mor- 
phology of all cells is well-preserved and 
good staining obtained. The sequestrine 
effectively prevents clumping of platelets 
in vitro, and platelet counts are reliable 
if performed after several hours. 

Additional advantages are: 
(a) Many biochemical estimations (e.g 
urea) may be subsequently carried 
out if necessary. 
Haemolysis is retarded for three to 
five days at room temperature 
No time is wasted in the preparation 
of vials. 
(d) Storage space is minimal. 
(e) Specimens will travel by post 
Project No. \1—Prothrombin 
polystyrene tubes, 1} in. in., 
containing 0-2 ml. of 0-11 M sodium 
citrate, accurately calibrated to contain 
2-0 ml. of blood. Colour coded helio 
mauve—according to Mackie & Mc- 
Cartney. The tubes will stand upright 
while the blood is added—so essential 
for prothrombin times. Recent research 
has indicated a method whereby the 
growth of organisms in the sodium- 
citrate is inhibited; this method is used 
in the production of these tubes 

The actual specimen shows no 
appreciable change for at least 48 hours, 
and the glass clotting factor is completely 
obviated when stored in a refrigerator 
Storage should preferably be in a cool 
place and, if intended to be of more than 
three months’ duration, should be in a 
refrigerator. 
Project No. \1—Blood Urea-Oxalate 
Tubes made of clear polystyrene, 14 in 

4} in., containing 6°25 mgm. of 

potassium oxalate, accurately calibrated 
to contain 2-5 ml. of blood. Colour 
coded blue—according to Mackie & 
McCartney. Invaluable when only blood 
urea test is called for, or when two 
departments each require a small amount 
of blood from the same patient. The 
tubes can also be used for many routine 
biochemical procedures with either 
whole blood or plasma 


(b) 


(c) 


Clear 


Metabolic Pathways 
A biochemical map of metabolic path- 
ways, designed by D. E. Nicholson 
(School of Medicine, Leeds), has been 
published by L. Light & Co. Ltd., of 
Colnbrook, Bucks. 

This map is designed to provide a 
ready reference to the more important 
aspects of metabolism. By the use of 
colour, differentiation has been made 
between carbohydrate, amino acid, lipid, 
purine and pyrimidine and co-enzyme 
metabolism. By incorporating them all 
on the same map, however, stress has 
been laid on their essential inter- 
relationships, and, indeed, on the 
general integration of biochemistry. 

Three four-colour editions are avail- 


able: 
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(a) 30 in. 40 in. varnished, linen- 
backed paper with metal edged top and 
bottom, supplied in cardboard tube 
10s. each 

(b) 30 in 40 in. paper, supplied 
rolled in cardboard tube intended for 
teaching purposes and wall display 7s. 
each. 

(c) 10 in. 15 in. reduction primarily 
intended for students’ personal use 75s. 
per 100; 600s. per 1,000. Prices include 
packing and postage 


Air Conditioning for College Laboratory 
Temperature Ltd. have received an 
order for more than £9,200 worth of air 
conditioning equipment for a part of the 
extensions now being constructed for 
London's Imperial College of Science 
and Technology 

The equipment—a ‘central station’ 
plant—is to be installed in the new 
concrete curing and testing laboratory, 
where experiments will be carried out 
on the setting of concrete in varying 
atmospheric conditions. The success of 
the experiments depends on close control 
of temperature and humidity during the 
setting period, and it is this function 
that the temperature plant will be 
carrying out 


Change of Address 
Coulter Electronics Ltd., 
moved to 2-4 Ashwell Street, St 
Herts. Je/.: St. Albans 50828-9 


have now 


Albans, 


Personal 


Mr. F. E. Broadfield 

The appointment has been announced 
of Mr. F. E. Broadfield as General 
Works Manager of H. J. Elliott Ltd., 
manufacturers of E-Mil brands of 
laboratory glassware 

The appointment follows the com- 
pany’s earlier announcement of its 
substantial expansion programme, made 
a few days before the South Wales flood 


Mr. F. E. Broadfield. 
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UNIT LABORATORY FURNITURE 


Elegant with Flush Finish, essential 
cleanliness easily accomplished 


Simple and straightforward erection, by 
our fitters or your own staff 


All services are accessable by 
removable backs fitted in the units 


w. E. MARSON & CO. LTD. 


The Laboratory Furniture Specialist 


151 RODING ROAD, E.5 Tel. AMH 3409-7083 











Your MIDLAND Specialists in CONTINENTAL and AMERICAN Apparatus 
and Instruments, present two new items of Apparatus from SWEDEN 








Stalp: odukter eE9 
ROTARY VACUUM EVAPORATOR 


A versatile unit with the complete 

assembly designed for mounting 

on a retort stand, thereby giving 

full adjustment of angle and 

height. Driven by built-in motor Stalprodukter FR3 
and enclosed worm gear. The FRACTION COLLECTOR 

inner shaft is interchangeable, 

and whilst usually supplied in A compact motor driven Fraction Col- 
glass with B24 or B29 cone, is lector, with built-in Timer Controller 
available in stainless steel or of high accuracy. Note wide range of 
other material with any suitable collection interval from 1-120 minutes 
connection to the evaporating The Test Tube holders are supplied to 
container. The connection for your requirements, usually 4 concentric 
Hose Nipples or refrigerating rows of 60 tubes each. PVC coated or 
device, is also a standard ground anodized. A connection is provided for 
glass joint. control by volume or drop counting 





Sole Distributors for Stalprodukter of Sweden: F. COPLEY & CO. 
Wollaton Road, Beeston, Nottingham 
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which did 
work in 


last December, 
to plant, stocks, 


disaster, 
damage 
progress and offices, amounting to over 
£25,000, and depositing over 760 tons 
of mud in the buildings. 

Despite this severe set-back, the 
company has continued to press on 
with the planning of a second Treforest 
factory and with overall expansion and 
development plans for the main works. 


Phase one—the development of the 
second factory—will be completed by 
mid-summer, when the re-equipped 
Thermometer and Hydrometer Divi- 
sions will be in full production there. 
Phase two—the expansion and develop- 
ment of the main factory will be carried 
out during 1961. 

Announcing Mr. Broadfield’s appoint- 
ment, the company revealed that 
production is now completely restored 
and expressed their gratitude to stockists 
and users of E-Mil laboratory glassware 
for their patience and understanding 
during the time that the floods made 
delivery delays unavoidable. 

They. also pointed out that in spite of 
three national wage awards, they have 
not raised their selling prices since 


effecting an overall price reduction of 
five per cent in February 1957. 


Mr. R. D. Linford 
Mr. R. D. Linford, Midlands, London 
and East Anglia Representative for 
G. H. Zeal Ltd., died suddenly on April 
20. A most loyal colleague, hard working 
representative and ‘character’, his loss 
will be deeply felt by the Directors and 
staff and his many friends. 
Publications 
ities for Qualified Men 

Among industrial companies recruiting 
qualified men and women, the demand 
is highest for mechanical engineers. 
This is shown by the 1961 edition of the 
Directory of Opportunities for Qualified 
Men (Cornmarket Press Ltd., 8s. 6d. 
(full bound), Ss. (paper back)). Out of 
over 140 companies who give their 
recruitment requirements in the refer- 
ence section of the directory, 67 need 
mechanical engineers. The categories 
next in demand are physicists, for whom 
53 companies have vacancies, electrical 
engineers—needed by 55 organizations 

and chemists, for whom 48 companies 
have vacancies. 


The preface to this year’s edition, 
written by Sir Cecil Dannatt (vice- 
chairman of Associated Electrical In- 
dustries Ltd.), opens an editorial section 
giving a broad picture of the employ- 
ment situation. There are articles giving 
forecasts of the situation in different 


industries at home and abroad, and a 
series of graphs based on the Index of 
Executive Employment which give an 
analysis of the demand for executives. 


The directory also contains an exten- 
sive list of courses designed to give 
qualified men and women and executives 
a wider view of their own work or to 
keep them abreast of events in allied 
industries. 


The reference section sets out in 
detail information about commercial 
and industrial organizations and govern- 
ment departments. The classified index 
summarizes in tabular form further 
information about the size of the 
organizations, whether men or women 
are employed, and the areas in which 
employment is offered. Another index 
refers men and women with particular 
qualifications to the organizations re- 
cruiting them. 


CATALOGUES, BROCHURES & LEAFLETS 


The Oxoid Manual.—The Oxoid 
Division of Oxo Ltd., Thames House, 
Queen Street Place, London, E.C.4. have 
just published a new handbook of 
culture media and associated products 
for the bacteriology laboratory entitled 
The Oxoid Manual. This edition contains 
a vast amount of new material compared 
with the old loose-leaf ring binder 
previously issued and contains some 
311 pages of matter of great interest to 
bacteriologists. 

Quickfit Catalogue.—The 1961 cata- 
logue issued by Quickfit & Quartz Ltd., 
of Stone, Staffs., contains details and 
illustrations of many new items, in- 
cluding an electrically heated circulatory 
evaporator unit and automatic water 
stills. There is an extended range of 
separating funnels, now standardized 
with interchangeable keys. Interchange- 
able stopcock keys have also been intro- 
duced, where appropriate, on other 
items. The 152-page catalogue is illus- 
trated with numerous photographs and 
drawings and there is a comprehensive 
index. 

Electrophoresis Apparatus.—The 
Shandon Scientific Co. Ltd., of 6 Cro:n- 
well Place, London, S.W.7. have issued 
a leaflet describing the Universal e’ectro- 
phoresis apparatus after Kobn, Mark II. 
This improved apparatus, designed in 
conjuction with Dr. J. Kohn of Queen 
Mary’s Hospital, Roehampton, incor- 
porates several new features and can be 
used for a broad range of routine and 
research work. 
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Received from Manufacturers 


Michrome Stains for Microscopy. 
Edward Gurr Ltd., of 42 Upper Rich- 
mond Road West, London, S.W.14. 
has issued a new Universal catalogue 
which incorporates full details of 
Michrome stains and reagents for micro- 
scopy, biology, histochemistry, etc 

F.H.P. Motor Leaflet—A colourful 
new F.H.P. Servo motor and motor 
generator leaflet has just been pub- 
lished by Evershed and Vignoles Ltd., 
of Acton Lane, London, W.4., giving 
brief details of the wide range of motors 
now available. This includes a.c. and 
d.c. Servo motors and motor generators; 
special purpose motors; tacho genera- 
tors; gearheads and torque transmission 
units as well as amplifiers and power 
units. 

Plastic Laboratory Equipment.—X- 
Lon Products Ltd., of X-Lon House, 48 
Gillingham Street, London, S.W.1. 
have recently published a catalogue of 
plastic laboratory ware in polythene, 
polypropylene, P.V.C., P.T.F.E., acrylics 
and polystyrene. A wide range of 
equipment is described and illustrated 
ranging from beakers, bottles and con- 
tainers to funnels, pipette washing 
equipment and miscellaneous laboratory 
and industrial equipment. 

Whatman Products.—Three new bro- 
chures have been published by H. Reeve 
Angel & Co. Ltd., of 9 Bridewell Place, 
London, E.C.4. These deal with the 
Whatman ion-exchange cellulose mater- 
ials, glass fibre papers and air filter 
papers. 
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Heat Transfer Tubes.—Clayton Dew- 
andre Co., Ltd., of P.O. Box No. 9, 
Titanic Works, Lincoln, have issued 
four new leaflets for their Clayton-Still 
wire-wound heat transfer tubes. These 
deal with heat transfer between water 
and gases; heat transfer in refrigeration, 
heat transfer between water and oil, and 
heat transfer between oil and air. 

Combined Vacuum/Pressure Pump. 
Edwards High Vacuum Ltd., of Crawley, 
Sussex, who have been appointed sole 
United Kingdom and British Common- 
wealth agents for the new Reciprotor 
combined vacuum/pressure pump manu- 
factured in Denmark, have published a 
leaflet describing the pump. The leaflet 
includes technical data and general 
information on its operation 

B.D.H. Leaflets.—New entries in the 
catalogue of British Drug Houses Ltd., 
of Poole, Dorset, are listed in the March 
1961 issue of their monthly leaflet. 
These are as follows: Organic and In- 
organic Chemicals—Acrylamide, calma- 
gite, naphthenic acid and iso-phthaloyl 
chloride. Amino acids—4-amino-n- 
butyric acid. Jon Exchange Resins 
Amberlite 200 cation exchange resin. 

Those listed in the April issue of the 
leaflet are: Organic and Inorganic 
Chemicals — trans — 1:4-diphenyl-buta- 
1:3-diene (scintillator); 2:5-diphenyl 
oxazole (scintillator); o-fluoro-benzoic 
acid; 2:2:3:3:4:4:5:5 :-octafluoro-n-pen- 
tanol technical; 2:2:3:3:-tetrafluoro-n- 
propanol technical; 0-(toluene-p-sul- 
phon-amido)-aniline 
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Astell 
low temperature 
incubator 


For many purposes incubation at temperatures below 
ambient is essential. Undesirable temperature variation 
within the incubator itself is entirely avoided by the 
Astell system of fan-induced air circulation. Automatic 
and accurate control of incubation at any temperature 
in the range 540°C is now possible with the Astell low 
temperature incubators. These are standard domestic 
refrigerators fitted with auxiliary heater, circulation fan 
and a sensitive indicating thermostat. 


172 BROWNHILL ROAD ‘CATFORD’ LONDON ‘SE 6° HiTher Green 4814/5 


Laboratory Service Co. Ltd 





Laboratory Furnishing 


From ORIGINAL DESIGN TO FINAL FIXING 


For over 70 years we have been designing 
and fixing Laboratory Installations, 
including all ancillary services, waste and 
extraction systems, from single care 
school laboratories to complex Industrial iii ' 
| anes t 


Research installations. = 
This long experience together with 
progressive methods and organization is 
available by contacting our planning depart- 


ment who will advise you free of charge. 


THE NORTH OF ENGLAND Grams: Scholastic Tel: Darlington 2708 


-Jeodstele] Mae) 1 itt 11) (emote haem DARLINGTON 
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PATHOLETTE 
MICROSCOPE 


for teaching and 
routine work 


A revolutionary design 
with many advantages 


C. BAKER INSTRUMENTS LTD. 
METRON WORKS - PURLEY WAY 
CROYDON - SURREY CROYDON 3845-8 




















POUNDED 


THE HAWKSLEY 
MICRO-HAEMATOCRIT 
CENTRIFUGE 

» Anew, high- 
speed  centri- 
fuge specially 
designed to 
give complete 
cell packing in 
five minutes 
using a micro 
quantity of 
capillary or 

—_ ‘ venous blood. 
Your usual supplier of Hawksley products 
will gladly give full details 


HAWKSLEY & SONS LIMITED 
LONDON, ENGLAND 























EST. 7€COn 1888 
SS 


Specially designed thermometers for all 
Laboratory purposes. 

Made in accordance with 1.P., 8.S.!., 
S.T.P.T.C, & A.S.T.M. specifications. 

Short range, short stem, Calori- 

meter and Secondary Reference 
Standard thermometers. 
N.P.L. Certified if 

required. 


7 Precision Hydrometers 
for Density, Specific 
Gravity and ali Arbitrary 

scales. 


Glass sheathed Insulated thermo- 
meters for Chemica! purposes. 


Mercury in Steel, Vapour Pressure and 
Bimetallic thermometers. 


——— 
G. H. ZEAL un. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283/4/5/6. Grams: Zealdom, Souphone, London 
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The biggest range of high-stability, 
fully transistorised low voltage 
supplies at new low prices. 


Transtabs replace batteries and accumulators 





in a wide variety of scientific instruments, 
particularly SPECTROPHOTOMETERS OF 
ALL MAKES, other photometric equipment, 
pH meters etc., in electronic equipment, in 
teaching and development laboratories 

Please ask for Bulletin 60/6 for full information 
on fixed and variable voltage types or state 


your special requirement. 





SETeES PORES Pee tree reer sarees! 


JOYCE, LOEBL & Cco., LTD. PHONE LOW FELL 75225 


PRINCESWAY, TEAM VALLEY, GATESHEAD-ON-TYNE, 11 





NEW DESIGN IN 
ELECTROPHORESIS 


Developed in co-operation with the 
Courtauld Institute of the Middlesex 
Hospital Medical School, London, W.1. 


1. Tank volume reduced ensuring 
even saturation. 

2. Tank constructed in moulded 
polythene 

. Hood ensures no condensation 
drops. 

. Nylon thread held under tension 
prevents sagging. 

.Glass frame can be removed 
from tank and placed into dry- 
ing chamber complete with the 
papers so avoiding handling 
papers. 

. Platinum electrodes for cleanli- 


: . : . ness. 
Full particulars and price on application 1. Tank 12”6" 10" high. Glass 


AIM ER PRODUCTS LTD. frame accommodating four 


‘ > t % 5 . $ > 
Laboratory Furnishers and chromatography specialists Se Power | a. pote - 


$6-58 ROCHESTER PLACE, CAMDEN ROAD, is capable of delivering sufficient 
GULliver 3618, 6466 LONDON, N.W. 1 Cadies: AIMERLON LONDON power to run 5 tanks in parallel. 
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laboratory Laboratory Apparatus and 
Materials Exhibition 


powder 
mixer 





CALL AT STAND No. 30 


AND INSPECT OUR RANGE 
OF 


Glassware, Plastics 


AND 


Laboratory Apparatus 





Boro’ Laboratories & Appliance Co. Ltd. 
1 STATION BUILDINGS, CATFORD BRIDGE S.E.6 


INSTRUMENT 


This small mixer with a trough capacity of 2 cu. ft., 
is an extremely useful laboratory unit for blending G t A R % 
small amounts of powders or for preparing con- 
centrates of various small quantity items prior to PRECISION MACHINE CUT 
blending with the bulk material. The contra-flow = te 
action of the spiral mixing blades rapidly produces 
a thorough, homogeneous blend of the various 
powders, and also directs the mix to the discharge 
outlet in the base of the trough and discharge the 
contents when the vaive is opened. 
The drive is by } h.p. motor through roller 
chain to geared reduction unit coupled to mixer 
shaft through a flexible coupling. The dimensions of 
the unit are: 36” overall length, 144” wide, 244” 
high to top of cover and 34” high when the cover 
is open. 


PASCALL B® (goa 


COMPONENTS 
5 HIGH STREET, 


KINGS HEATH, 
THE PASCALL ENGINEERING CO LTD ee BIRMINGHAM . 14 


GATWICK ROAD - CRAWLEY - SUSSEX 


Write or telephone Crawley 25166 for List MX2506 
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LABORATORY RESEARCH 
IB-W'! and TEST EQUIPMENT 


“Barlow-Whitney’ high-qual- 
ity products includes: 








CONSTANT 
TEMPERATURE 
CHAMBERS, 

FURNACES, 

HOTPLATES, 
HUMIDITY CABINETS, 
MELTING POTS & TANKS, 
OVENS, VACUUM & 
PRESSURE AUTOCLAVES 


Write for further 
details quoting 
reference Q 661 
Typical ‘B-W" Humidity or 
Climatic Cabinet as extensively 
used for research and industrial 
‘B-W" Electric 
Muffle Furnaces 
Several alternative 
types and sizes for 
temperatures to 


1400°C 





POLARISING MICROSCOPE 


The NEW 
MODEL PN 


Please ask for free catalogue 


JAMES SWIFT & SON LTD. 


113-115a Camberwell Road, London, S.E.5. Telephone: RODney 5441 








Apart from its appearance, which we 

venture to think is considerably improved, 

there are no doors to open, the Nessleriser 
glasses can be more easily inserted and re- 
moved, and the design gives built-in provision 
for blue glass filters for use with white light at- 
tachments. Most metal parts have been eliminated. 
The range of interchangeable discs for use with the 
instrument provides permanent colour standards 
for some thirty analytical procedures, in addi- 
tion to seventeen discs for pH determinations. 
The price, complete with any nine-standard 
disc and a pair of matched Nessleriser 
glasses, is £12.10s.0d. 


IS THE NEW 
B.D.H. LOVIBOND NESSLERISER 


THE BRITISH DRUG HOUSES LTD. 


B.D.H. LABORATORY CHEMICALS DIVISION 
POOLE DORSET 





SILICA/QUARTZ 


Spherical Joints 
12-5 18-9 28-15 


MICROSCOPE 
Qe 


Conical Joints 
B5 to B60 


Jencons carry complete stocks of 
Vitreosil tubing at Vitreosil list prices. 

dencons wil! make your silica/quartz Pubn.No. 251 
apparatus, combustion tubes, distillation 
apparatus, etc. 


For immediate service Jencons the Silica Centre R. & J. BECK or ST. 


WARK ROAD * HEMEL HEMPSTEAD ° HERTS Pre-eminent for more than a century 


Telephone Boxmoor 4641 (5 lines) 
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TEMPERATURE CONTROLLED EQUIPMENT 


STAND 21 


The ‘new look’ Biological Incubators, Anhydric and 
Water-Jacketed. 


The Shaking Incubator. 
Drying Ovens with stainless steel interiors. 


The general-purpose water bath with range of acces- 
sories. 


The model Hot Room. 


Laboratory Furniture and glassware. 


H2280 Drying Oven £82. 15s. 


Charles Hearson & Co. Ltd. 


WILLOW WALK, BERMONDSEY, S.E.1 
Telephone: Bermondsey 4494 
Specialists in laboratory apparatus since 1883 











SPTRONES 


Armstrongs ‘A’ plan Laboratory Furniture is 
installed in Britains leading industrial 
and educational laboratories 














Write to our Head Office at Hull for catalogues and other information 














| 
= 























ARMSTRONGS (HULL) LTD. TERRY STREET. HULL PHONE 42157 
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Humidity Cabinets 


Ministry Approved for 
Climatic Testing 


Catalogue No. 755 R Humidity Cabinet 
with automatic control and refrigeration 


Hedin Humidity Cabinets have been Ministry approved 
for both RCS 11 and K 114 specifications, and are available 
for (1) climatic testing of electrical and electronic equipment, 
(2) durability testing of plastics, rubber, paper, chemicals, 
containers, confectionery and protective coatings. 


* Construction is of stainless * Refrigeration available on 
steel and aluminium all models 

* Non-standard units to 
special requirements 

* Designed for easy main- 
tenance 


* Automatic control 


* Standard sizes are from 
18°x 18°x 17" to 6'x6'x6’ 


* Comprehensive auxilliary equipment available 


We shall be glad to demonstrate a cabinet 
im our works, or send you our leaflet L.12 


HEDIN LTD. (Dept. LP) Commerce Estate, 
S. Woodford, London, E.18 
Telephone: BUCKhurst 6601/3 

WORKS : SOUTH WOODFORD AND HAINAULT, ESSEX 


WE SHALL BE PLEASED TO SEE YOU AT THE 
LABORATORY APPARATUS AND MATERIALS 
EXHIBITION ON STAND NO. 60 


LABORATORY PRACTICE 





CHARLES PERRY 


STEREOSCOPIC MICROSCOPES 
CLASSIC No. 


The Classic and Pre- 
fect instruments are 
the latest to be pre- 
sented by the Perry 
designers and incor- 
porate all the up to 
date developments in 
the Stereoscopic Mic- 
roscope field. 
Classic— 

available in 3 models 
Prefect— 

available in 5 models 
We will be pleased to 
send you fully illus- 


trated literature 


CHARLES PERRY & COMPANY LTD. 


34-36 MONSELL ROAD- LONDON N4 
CANONBURY 3412 
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LABORATORY APPARATUS & MATERIALS EXHIBITION 


¢climinating the Crock 


Visit Stand No. 27 


AND EXAMINE OUR NEW CON- 
TAINER FOR FIXING AND STORAGE 
OF BRAINS. CONSTRUCTED FOR 
CLOSE STACKING. PROVISION FOR 
FREE AND SAFE SUSPENSION. VAR- 
1OUS COLOURS FOR IDENTIFICA- 
TION. 


ALFRED COM surcica) LTD 


INCORPORATING 


KROHNE & SESEMANN 


BYWOOD 2131/2/3 
Necropsy Equipment for Morbid 
Anatomy and Forensic Pathology 
Edward Road, Coulsdon, Surrey 


Surgical Instrument Makers to The London Hospital since 1860 








KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
JUNE 1961 








This unique water still is in use in a number of research establish- 
ments and hospitals where water of the highest purity is essential. 


Price complete with heater and all electrical equipment 
230 volt (a.c. only) — £30. Os. Od. inclusive of carriage and 
packing in U.K. 

Obtainable ONLY from 
L. V. D. SCORAH, M.Sc. 
(Manufacturer of the ‘SCORAH’ Blowpipe). 
44, NORTHFIELD ROAD, KINGS NORTON, 
BIRMINGHAM, 30. Kings Norton 1 88 5 


CHRIST 
PICCOLO CENTRIFUGE 


6 x 15 ml Angle Head 
5,000 r.p.m. 


a 


\ Superior to 
/ all B.S. 


requirements. 


Price £17.10s. 


complete with tubes 


gl ©, Olea 


The SCORAH Automatic Electric 
all glass WATER STILL ( patented) 


Automatic. Can be left on without attention. Heater cur- 
rent cuts off if water supply is interrupted, or inadequate or 
forgotten. When receiver (5 litres capacity) is full, cur- 
rent cuts off. When distilled water is drawn from receiver, 
the still resumes operation until receiver is refilled. 


Purity. Electrostatically charged condenser droplets can 
pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 
ensures absence of such contamination. 


Efficiency. Heater of Scorah design and manufacture, con- 
sumption 1700 watts, output 2-4 litres per hour (the full 
theoretical yield). Cost 34d. per gallon at Id. per unit. 


Safety. The heating element is out of contact with the feed 
water thus eliminating danger from ‘live’ water supply 
or electrolytic effects or ‘burn out’ 


Assembly. No retort stands or clamps are required. The 
24” diameter ball joint gives a strainless set-up. Outlet 
cap on boiler for quick periodical drain-off of sediment. 
The still may be installed on a shelf or platform about 
1 ft. above bench level near a sink and enclosed in a trans- 
parent plastic cover to keep out dust. Phoenix heat- 
resisting glass. Interchangeable ground glass joints 


HERAEUS 
DRYING OVEN FT 420 


Inside 16° x 14” x 12” 


Temperature 220°C. Accuracy +4°C, 


iy 


PRICE £64.16s. complete 


Hudes Merchandising Corporation Ltd. 
The Scientific Instrument Centre 


52 GLOUCESTER PLACE, LONDON, W.1 
WEL. 0431/2 
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GREENS’PURE 
FILTER \/PAPERS 


are 
Competitive in Price and made 
to published standards. 


Ask for free descriptive book 
18 G.60 which gives you the 
specifications. 





J. BARCHAM GREEN LTD. 
MAIDSTONE - ENGLAND 








A D E LP H I manufacture 


a complete range of small 
scale Ampoule handling 
equipment for cutting, 
washing, filling and sealing. 
Our Ampoule, vial and 
small container filling 


machine is illustrated here. 





ADELPHI MANUFACTURING CO. LTD. 
Pharmaceutical and Laboratory Equipment Specialists 
20/21 Duncan Terrace, London, N.1 
TERminus 2959 & 9459 








FOR THE LABORATORY 


LABORATORY 
APPARATUS 
& MATERIALS 
EXHIBITION 
JUNE 19 

JUNE 22 
STAND 

No. 16 


wna (@ CORROSION RESISTANT 
[ronal SERVICE FITTINGS 


COATED IN A TOUGH (EPOXY RESIN BASE) ACID, ALKALI 
AND SOLVENT RESISTANT MATERIAL 
.. ON ELACK Oh E.8. COLONES 
DONALD BROWN (Brownal!) LTD., BROWNALL WORKS 
Lower Moss Lane, Chester Road, Manchester 15 
Tel: DEAnsgate 4754/5 


Grams: DONABROW, Manchester 15 





SMALL AIR COMPRESSORS 
VACUUM & LIQUID PUMPS 


for 
Laboratory 
Purposes 


Charies 
Austen 


Pumps Ltd. 


PETERSHAM WORKS 
HIGH ROAD 

BYFLEET . SURREY 
Telephone: Byfleet 43224/5 





PLEASE VISIT US ON 
STAND 42 








Brochure sent on request 


The C.15/50 Liquid Pump 


Punp casing and Impe!lor 
are made from Nylon 
filled Bakelite. 


i” dia. Inlet/Outlet Pipes. 


Constant speed motor 
1/30 h.p. Stainless Shalt 


Flow rates 

155 G.P.H 
at 0 feet head 

25 G.P.H 
at 5’ 6" head 
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% Dual purpose low temperature hot plate 
% Size 12” x 8” plane. 

% Simmerstat control. 

%* Maximum surface temp. 150°C. 


The new non-metallic element gives even temperature over whole area. . 
Strongly constructed of heavy gauge sheet metal, with a sliding drying, or evaporating tray 
accommodated under hot plate. Price: £10. 10. 0. 


Additional surface plates available on request. 


We also manufacture a Hotplate similar in design but having a surface temperature of 350, 
maximum and with two sliding trays incorporated underneath. 


Price for these on request. 


Both the low and high temperature hotplates can now be supplied in any size up to 4 x 2’ to 
order. Quotations on request. We welcome enquiries for any other type of special heaters. 


ESSJAY SUPPLIES 


SUEZ ROAD, PONDERS END, MIDDLESEX Tel; HOWard 1791 and Romford 61191 











1.C.R.F. CINEMICROSCOPE 


The 1.C.R.F. Mk. 2 is a self-contained transportable cinemicroscope 
for recording by continuous or by time lapse 16 mm. cinephotography 
movement or growth in any type of microscopical specimen. 


An inverted microscope fitted with parfocal photographic and 
observation eyepiece tubes, is mounted on a vertical optical bench. 
The optical bench, carrying the ciné camera below the microscope and 
the light source at its upper end, is suspended on anti-vibration 
mounts from the main desk-type structure which supports the heated 
cabinet and houses the ancillary operating equipment in each side unit 


The temperature of the specimen is accurately controlled by en- 
closing the whole microscope in an insulated cabinet of sufficient size 
to allow manipulations to be carried out. The cabinet is heated by 
forced circulation of warm air, thermostatically controlled. 


Easily removable for ordinary cinephotography, the camera can be 
used for continuous filming or for time lapse photography with time 
exposures if required, when controlled by the electronic unit on the 
left-hand contro! panel. 

The high intensity microscope lamp uses a five-strand filament bulb 
forming a grid light source of 2:5 mm. square. 

This instrument together with a complete range of microscopes, 
wild be on show at the Laboratory Apparatus and Materials Exhibition 


Stand No. 3 
w. RR. PRIOR & Co. Ltd. 


LONDON ROAD, BISHOP’S STORTFORD, HERTFORDSHIRE 
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LABORATORY APPARATUS 


ROYAL HORTICULTURAL SOCIETY'S NEW 





Photographs of some 
of the stands at 


the 1960 Exhibition 





% DON’T MISS THIS OUTSTANDING EVENT! 
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M) MATERIALS EXHIBITION 


1ALL WESTMINSTER LONDON S.W.1 


A SPECIALISED EXHIBITION 





Presented for the second year in succession 


to enable manufacturers and suppliers to show 





new equipment and materials which are in 


actual production, fully tested and readily avail- 


JUNE 
19, BO at 22 
to be seen. i961 


able. Only apparatus and materials specifically 


designed for use in laboratories of all kinds are 


‘Laboratory Practice’ through its Scientific Sponsored by 
; : ' ; LABORATORY PRACTICE 
Advisory Committee, is again arranging an ABIL A 
BRITISH LABORATORY WARE 


important programme of twelve res cover- 
important programme of twelve lectures cover plane aectscmdeh ll 


ing recent advances in laboratory techniques. 
Each lecture will be given by a specialist in the 


subject, under the chairmanship of an 





acknowledged authority in that field. Note the JUNE 19 Mu Ss ~ 
The programme will be published in dates in JUNE 20 
a later issue of this journal. : —— con 

your diary als 


DO NOT MISS THIS | wneze © Mtn 
EXHIBITION—-THE NEXT WILL NOW ' EN 


NOT BE HELD UNTIL 1963 im 
“ —— 


Organised by U.T.P. Exhibitions Ltd.. 9 GOUGH SQUARE, FLEET STREET, LONDON, E.C.4 
Phone: FLEET STREET 3172 
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3 POCKET 3 
2 INTERCHANGER 33 
3 SIgVES 33 







-.. ENDECOTTS 


TEST SIEVES 


to our Service 
For A cecuracy! 








Cees eeescsecasesesrscesseseseeescase ss see eeeeRe SSSeS = SES S8S88 58 


‘ENDROCK’ # 


TEST SIEVE 
SHAKER # 







TEST SIEVES 
B.S. 410: 43 U.S. Standards 


and Tyler Equivalents 





We operate a Recovering Service 


sss 
Consistent mechanical action 
saves valuable time of skilled personnel 


ENDECOTTS (FILTERS) LTD. Phone: LiBerty 8121/2/3 
Dept. S Lombard Rd., London, $.W.19.  Groms: Endfilt, London 








of ‘SS’ Unit Furniture 


can be seen on our 


Stand No. 51 


at the Laboratory Apparatus 
and Materials Exhibition 


June 19th -22nd 


The Sign 


\ss/ 
C) 


of Service 


Scientific Supplies Co. Ltd. 
Scientific House, Vine Hill, London, E.C.1 


Telephone: TERminus 7765 
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Cooke Troughton & Simms 














TWO NEW RESEARCH INSTRUMENTS 


(by Buchi-Flawil) 
“ROTAVAPOR” MELTING POINT APPARATUS 


Please write for information to Sole U.K. Agents: 


ORME SCIENTIFIC LTD 
17-19 Russell Street 
Manchester, 1 





BEECROFT RANGE OF 


PVC PLASTIC BUNGS 


are being used in research departments 


EVERYWHERE 
\BY write or phone for details and samples:- 


BEECROFT & PARTNERS (METALLURGISTS) LTD. 
RETORT Ri | Shy: 


FFOLK #H . JFFOLK ROAD HEFFIELD 


r rc LC 
Telegrams RETORT Sheffield 2 
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Classified 
Advertisement 


If you want to emphasise your firm's services 
or equipment ; if you wish tc advertise a vacant 
situation, buy or sell equipment, the Classified 
Advertisement columns of ‘LABORATORY 
PRACTICE’ will prove a valuable medium for 
your announcement—and bring results quickly 


Measuring 
Strips. > Situations Wanted ... — 4d. per word, 


minimum 6/- 


With printed pH values > Situations Vacant ... —6d. per word, 


in the handy transparent minimum 10/- 


pocuing > Capacities Available ... — 6d. per word, 
Simple. c« nient and reliable minimum 10/- 


> Services Available ... — 6d. per word, 
minimum 10/- 


> Business Opportunities — 6d. per word, 
minimum 10/- 





For further details and prices please apply to 
United Kingdom Distributors : Rates for other advertisements may be had 
on application to: 


H . V. S KA N Ltd . CLASSIFIED ADVERTISEMENT DEPT., 
238 Hole Lane, LABORATORY PRACTICE 


Northfield, Birmingham, 31. 9 Gough Square, London, E.C.4 
Telephone: Fleet Street 3172 


{HOODDOONNYANIOUOONAYTOOOUGNYHOAOOOOGOOAUAOOUANAHYAUON POAT RRSAAU A EOAAA DU DEAEAAU AAPA EAA 


B. NEWTON MAINE LTD 
Silsoe, Bedford Silsoe, 296 


FOR RARE CHEMICALS 


with emphasis on substances produced by 


HIGH PRESSURE HYDROGENATION 


VOVUENUUUASAAOEAAATUOORDALUUOOOAATA EDTA IUNYHLI LUAU OEANA AGHA OORYO DENA OOD DAHAU AONE OOALUAND AAD OATD DEAT OOGS UAT OAD AAA AAPA Re 





MICHROME STAINS LABORATORY CONTROL OF DAJRY PLANT 
aR for Mi Hi hemi byJ.G. Davis, D.Sc.,Ph.D.(Lond), F.R.1.C.,M.LBiol., F.R.San.! 
seotingy steal relay ts epee Se. This book describes in simple language the latest and 
Aquamount. Cytase. Fluoroil. Fluormont. Giemsa. Laktoseal best methods for those tests designed to ensure the 
Lipid crimson. Leishman. Optoil. Pyronin. Lipase. Sun Yellow G . - ; > if 
Toluidine blue. Urease. Violamine 3B etc maximum efficiency, not only of the dairy plant itself, 
TRIFALGIC ACID, for electrophoresis etc. (ref. Bodman, J but also of the various items of auxiliary plant which 
1960}, Ivor Smith's Chromatographic & Electrophoretic Techniques are often neglected. While the book is mainly con- 
Vol. 2 (Heinnemann) cerned with laboratory methods, information is also 
104 page Catalogue available on request. given about some of the latest developments in dairy 
New books by Edward Gurr plant, particularly of the new methods of heat 
ENCYCLOPAEDIA OF MICROSCOPIC STAINS treatment. 
500 pages Royal 8vo., price 95/- Demy 8vo. Cloth Bound. Fully Illustrated. 
30/- postage free. from 


EDWARD GURR LTD., DAIRY INDUSTRIES LTD., 9 Gough Square, 


42, Upper Richmond Road West, London, S.W.1i4 London. E.C.4 
» £.C.4, 
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Carboy 
Hand Pumps 


for the safe 
discharge of 


O 
CORROSIVE 


3 > LIQUIDS 


The Hand Pumps enable corrosive liquids to be 
taken from carboys and bottles with safety, 
eliminating the risk of accidental burns caused by 
spillage. Suitable for any carboy or bottle with 
an inside neck diameter of about j to 2} inch 
Supplied with lift tube adjustable for different 
container depths. A valve allows instantaneous 
flow cut-off or continuous siphoning. Drip proof 
Available in PVC for acids, alkalis, alcohols, etc.. 
or Polyamid for solvents, esters, ketones, etc 
Please write or telephone for leaflet with prices 


GLENCRESTON LID. 


Red House, 37 Broadway, Stanmore, Middlesex 
Tel : Grimsdyke 4218 











TALLUUUEN ONDER TAA UAT ENN CEL EEA TELAT OEA TA AA ATE 


BI 
Fachzeitschrift 
fur das Laboratorium 


This journal aims at the same object for the German 
readeras LABORATORY PRACTICE does for 


readers in Great Britain. 


The articles in G-I-T are devoted to specialists 
in laboratories and to manufacturers of every kind of 


laboratory instruments. 
Are you interested in a specimen number ? 


Please write to: 


Hoppenstedt Wirtschaftsverlag G.m.b.H. 
Darmstadt, (W. Germany), Havelstr. 9 


CUUUQADOOUUAAAOAOAAAEAAANUAUOUOUUDEEOAAANLUSAAUOUOAULENGEAHAAAHE FAUAUTOENVTEVUUOAEUOEUUTTAUOOUAHUU TA OATTAAD AAA HH 
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BAUSCH & LOMB 


W/ stEREO 


=Oom" continuously 
Variable Power 
Stereomicroscopes 


FLAT FIELOD—No loss in depth 
and no re-focusing needed when 
changing power. 


LARGE WORKING DISTANCE 
—Up to 8 with the 0-5 « attach- 
ment lens 


MODERN FUNCTIONAL 
STAND—simple, rigid and 
well balanced. Focusing is 
smooth and positive with 
extra wide rack and pinion. 


MANY OTHER 
Send for EXCLUSIVE FEATURES 
descriptive leaflet to 


BAUSCH & LOMB OPTICAL CO. LTD 


GENERAL BUILDINGS, ALDWYCH, WC2 





the ARH-venner labtimer’ 


PLEASE VISIT 
US ON 


STAND 71 





This ‘personal’ timer gives an audible warning at the 
end of any pre-set time up to 60 minutes. 
Indispensable for every Laboratory worker 


Price: 22s. 9d. (inc. P.T.) 


Quantity and Trade Discounts on request 


ARNOLD R. HORWELL LIMITED 


SURGICAL & LABORATORY SUPPLIES 
17 CRICKLEWOOD BROADWAY LONDON, W.W.2 

















RADIO & ELECTRONIC COMPONENTS 


PUBLISHED MONTHLY 


The only journal dealing specially with Radio and Electronic 
Components, giving particular attention to their design, 
manufacture, testing and application. Each issue contains a 
number of technical articles by leading authorities, details 


of new components, reports on activities in the industry, 


and other features of interest to manufacturers and users. 


Send for specimen copy to : 


United Trade Press Ltd 


BOSWELL HOUSE, 9? GOUGH SQUARE, FLEET STREET, LONDON E.C.4. 











THE INDUSTRIAL APPLICATION 


OF 


pH MEASUREMENT & CONTROL 


by 
D. Colver Nutting, M.B.E., A.R.C.S., B.Sc. 


In a wide variety of industries the measurement and control of pH is a necessity. Typical 
examples of processes are sugar refining, water treatment, ore flotation, etc. 

The author has given a concise treatment of the subject in the five articles now available as a 
bound set of reprints. The underlying principles are reviewed and the derivation of the pH 
scale explained. Methods of measurement and control are detailed, and the application to a 
variety of typical continuous processes is outlined. The problem of close control is dealt with 
by the Author. 

Practical requirements during installation are specified. 


Price 5/- (Post free) 
UNITED TRADE PRESS LTD., 9 Gough Square, London, E.C.4 
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Adelphi Manufacturing Co., Ltd 
Aimer Products Ltd 

Analytical Measurements Ltd 
Anderman & Co., Ltd 
Armstrongs (Hull) Ltd 
Associated Electrical Ind. Ltd 
Astel! Laboratory Service Co., Ltd 
Austen Pumps Ltd., Charles 
Baird & Tatlock (London) Ltd 
Baker, C., Instruments Ltd 
Barcham Green, J., Ltd 
Bariow-Whitney Ltd 
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CLASSIFIED 
ADVERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other 
advertisements, 64. per word minimum of 10s. Semi-display advertisements 4s. per line, minimum £2. 
Display advertisements at tariff rates. Box Numbers count as four words. Replies jorwarded 1s. extra 
Replies to = Numbers must be addressed to Laboratory Practice, 9 Gough Square, Fleet Street, 


reserve to themselves the.right to refuse to insert an advertisement ii they think 


proper to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but 
should an error be made the Proprietors will not hold themselves responsible in any way for same. 


SITUATIONS WANTED 


ADY, experienced in cooking tests 

for organaleptic assessment, requires 
position in a London laboratory. Box 
146 


SITUATIONS VACANT 


ESEARCH ASSISTANT  (BIO- 

CHEMIST). Required for interest- 
ing post involving biochemical research 
into the cause of mental deficiency 
Suitable for Ist or 2nd class Honours 
wishing to proceed to Ph.D. Good 
working conditions and ample scope for 
original work. Salary in the range of 
£650 to £1,150 (N.H.S. terms) according 
to qualifications and experience. Apply, 
in the first instance, to Dr. B. W. 
Richards, St. Lawrence’s Hospital, 
Caterham, Surrey 


LLEN & HANBURY’S LTD., 

Ware, Herts., require a Laboratory 
Assistant (female) with some experience 
of bacteriology, for the assay of anti- 
biotics and vitamins. The work is varied 
and includes other microbiological 
techniques. Excellent terms and con- 
ditions of employment including con- 
tributory pension scheme. Please apply 
to the Personne! Officer 


ABORATORY TECHNICIAN 

for Department of Pharmacy and 
Biology. Responsible for maintenance 
of Physiology, Pharmacology and Bio- 
chemistry laboratories. Duties will in- 
clude care and breeding of laboratory 
animals. Experience in _ histological 
technique and or knowledge of elec- 
tronics an advantage. Salary Grade III 
£575-£645, but higher salary may be 
paid to applicant possessing suitable 
qualifications. Applications form from 
Bursar, Room 40 (1), College of 
Advanced Technology, Gosta Green, 
Birmingham 4 


LECTRONICS OVERSEAS. Men 

with H.N.C. (to include Electronics), 
or Physics Degrees (to include Electron- 
ics), are required for oil exploration 
We look for candidates who can develop 
a natural bent for handling equipment 
and men under arduous field conditions 
The work involves 2-year periods on 
field exploration parties in isolated areas 
abroad and offers a permanent career 
from headquarters in the U.K. Please 
write to Box 147 


EDICAL LABORATORY TECH- 

NICIAN required. Part-time, 15 
hours per week. Salary £5 18s. 9d. plus 
London Weighting. Written applications 
giving experience and names of two 
referees to the Secretary, The Royal 
London Homoeopathic Hospital, Great 
Ormond Street, London, W.C.1 


ABORATORY ANIMALS 

CENTRE, Medical Research 
Council Laboratories, Woodmansterne 
Road, Carshalton, Surrey, require an 
experienced Senior Laboratory Tech- 
nician in their Bacteriological Labora- 
tory. Salary in accordance with age and 
experience, plus London Weighting 
Apply, The Director 


COURSES 


Chelsea College of Science & Technology 

Department of Chemistry 

Session 1961-62 
A course of lectures and practical work 
on 

THE CHEMISTRY 

MICROSCOPY OF FOOD, 
AND WATER 

begins in September 1961. This evening 
course is based on the Syllabus of the 
Examination for the Diploma cf the 
Roya! Institute of Chemistry. Primarily 
intended for those taking this examina- 
tion it is also suitable for other chemists 
and pharmacists who have an interest 
in the analysis of food and drugs. It 
includes Analysis and Microscopy of 
Food, Drugs and Water, Toxicological 
Analysis, Acts and Regulations relating 
to Food, Drugs and Poisons. The 
Lecturer in charge: Mr. R. G. Minor 
F.P.S., F.R.1.A 
Enrolment 2Ist 
p.m. Further 
Secretary, Manresa 
S.W.3 


AND 
DRUGS 


1961, 6-8 
from the 
London, 


September 
particulars 
Road, 


FOR SALE 
ILICA CONES AND SOCKETS, 
Vitreosil silica tubing, polished silica 
discs and glazed sheet always in stock 
Custom built silica/quartz apparatus 
from Jencons, The Silica Centre, Mark 
Road, Heme! Hempstead, Hertfordshire 

Telephone: Boxmoor 4641 


NOTICES 
RE You Interested In Animals 
Without being A Fanatic? Then 
write for free, illustrated prospectus to 
UFAW (The Universities Federation for 
Animal Welfare), 7A Lamb's Conduit 
Passage, London, W.C.1 


SERVICES AVAILABLE 


LECTRIC FURNACES—For all 

laboratory and production purposes 
500°C. to 1750°C. Standard sizes. Also 
specialists in meeting individual require- 
ments. Leading makers for over 30 
years. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middlesex 





WANTED 
Research Chemicals 


Surplus chemicals purchased, any 
quantity. Special chemicals order 
on Custom synthesis basis 


Write 
Maybridge Chemical Co 
45 Cove Road 
Rustington, Sussex 











LECISLON 
REWS Ecc. 








SPENCER COMPONENTS 


B.A.S 
5 High Street, Kings Heath, Birmingham 14 








Sole Manufacturers of 
GURR’S 
(Regd. Trade Mark) 


MICROSCOPICAL STAINS 
& REAGENTS 


GEORGE T. GURR, LTD. 
136-140 New Kings Road, LONDON, S.W.6 








Laboratory Stainless 
Steel Equipment and 
Prototypes 


Manufactured 
to customers’ own requirements 


BOSS 


Welding & Engineering Co. Ltd. 


190 PENTONVILLE ROAD, LONDON, N.1 
Telephone: TERminus 3598 
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microbiological reagents and media 
are the only complete line offered in U.K. 


Requirements of the Bacteriologist, 
Biochemist, Biologist, Pathologist 
and Pharmacologist can be met very 
quickly either from our extensive 
stocks, or in the case of certain 
specialised products, within a few 
days. 


Over 60 years 
experience ensure 


UNIFORMITY 
STABILITY 
ECONOMY 


Please send for 
the latest technical 
information. 





Culture Media 


Microbiological Assay Media 


Tissue Culture Media 
Serological Reagents 
Antisera 
Diagnostic Reagents 
Sensitivity Disks 
Umidisks 
Peptones 
Hydrolysates 
Amino Acids 
Enzymes 
Enrichments 
Dyes 
Indicators 
Carbohydrates 


Biochemicals 


complete 
laboratory 
service 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND. 
Branches in London Manchester and Glasgow. 
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Van Slyke 


apparatus 
WITH MAGNETIC STIRRING 


The chief feature of the new B.T.L. Van Slyke 
Manometric Gas Analysis Apparatus 

is the variable-speed magnetic stirring, 
controllable and efficient down to volumes 
of3ml. Joints are spherically ground 

to Minimise strain during dismantling, 
and exclusive B.T.L. ‘Lee’ stopcock 
fittings ensure free rotation, constant 
tension and easy removal. An illuminated, 
ground glass panel is fitted behind the 
reaction pipette for easy observation. 

Sheet metal construction and a low centre 
of gravity make the apparatus stable and 
easily portable. Models with and without 
interval timer are available. 





Catalogue No. D6/307 £73.10.0 
without timer ) 
Catalogue No. D6/308 £85.0.0 
with timer ) 

Send for full details. 


We are exhititing 

at the ‘Laboratory 
Apparatus & Matertals 
Exhibition’ 


complete 
laboratory 
service 


eT Pe 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 


Branches in London, Manchester & Glasgow Agents throughout U.K. and all over the world 
TAS/BT.75 








